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Studebaker Electric Trucks and Business Wagons are no experiment. They are 
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been demonstrated to the complete satisfaction of the user wherever introduced. Photo- 
graphs, cuts and detailed information on application. 
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Making Dry Facts Interesting 

What We Hope to Accomplish in Subsequent Issues for The Benefit of Our Readers 



WHEN this publication gets to be acquainted with 
its readers it will not talk about itself and its 
aims; neither will it talk much in generalities, 
however glittering. It means to become a force in the 
motor vehicle field by rendering service to motor vehicle 
users, and not by the sinister power of speaking with 
thousands of tongues — the capacity for doing harm. 

In its short life of but little more than one week 
it has already been criticised as well as praised. At the 
Boston automobile show it was supposed by some friendly 
critics that the first number might be accepted as a 
"warning" of what was to follow : Too much essay and 
not enough of concrete facts. Guilty 1 and proud of it. 
But that does not mean that there will be essays or 
treatises in every issue. 

The first number was little more than a prospectus 
in the dress of retrospection ; a talk with those ' who 
know — wherever they are and whoever they may be, 
among wagon users and members of the power wagon 
industry — ^to prove in what manner The Power Wagon 
comprehends the subject it deals with. How it proposes 
to deal with it could not be shown in one, two, or three 
issues, but the capacity for dealing with it could be so 
shown. Some say now it was shown. 

The Power Wagon desires to make friends fast and 
fast friends and shows its colors from the start. It deals 
with the means for operating motor vehicles economically 
and getting the maximum of work out of them. There 
is plenty of red blood in tliat subject; easily as much 
"human interest'' as in sport, speed and touring. Wait 
and seel 

Each succeeding issue while continuing the outline 
of past experience in tliose unavoidable terms of shadowy 
generality which mean so little to those who have not been 
cheek by jowl with the facts which the shadow-words 
portray, will swing more and more into practical details 
and graphic newspaper work. 



There is no precedent for this work. Automobiles 
have so far been treated as an economical joke, the com- 
mercial power wagon as a rash promise — almost a fraud. 

Discussion of power wagons has been of the kind 
which takes place in an aldermanic chamber when every 
vote is "fixed" and every speaker knows it. 

Under the circumstances to get at the milk in the 
cocoanut for journalistic purposes is accompanied with 
practical difficulties. Those in possession of the best de- 
tail facts — some of the power wagon users — either guard 
them jealously or take it for granted that what a **new 
automobile paper" wants must be the clap-trap. There 
is plenty of that. 

The first issues of The Power Wagon serve notice 
that clap-trap is not wanted, but that every fact, descrip- 
ti?)n or picture which may broaden or deepen human inter- 
est in, or sharpen practical comprehension of vital mat- 
ters pertaining to power wagon use, are wanted. 

Temptation to go farther has not been lacking. One 
reader of issue No. 1 gave expression to what it had sug- 
gested to him in a conversation, of which the substance 
was about as follows: *T use my touring car severely, 
more severely than my drivers use my four delivery 
wagons. You propose to assist me in operating those four 
wagons to the best advantage, and I should judge you 
could do so if you really mean to. I judge so from the 
first number and from our personal acquaintance. And 
if you succeed, I will say that we can use more delivery 
wagons and perhaps two trucks, but we have enough 
for our present limited knowledge of how to handle them. 
But there is that touring car. I don't begrudge tlie ex- 
pense, as it gives myself and my family a good deal of 
satisfaction. Still, if the expense may be reduced and it 
could be kept in service all the time, I would like it so 
much better. Now, what strikes me after going through 
your publication, with some care, is that all the detail 
that lurks between the lines ami^hich yoa promise to 
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fetch out more sharply in coming issues, one at a time 
and not all bunched, in the facts and figures and pictures 
of somebody's experience and not in a composite word- 
picture of everybody's experience, — it strikes me, I say, 
that if all of that is good for getting better work from 
delivery wagons at smaller cost, it ought to be good for 
anybody who owns an automobile and is not fool enough 
to think that he gets more pleasure because it costs him 
more money. In other words, what the deuce is it to you 
what the motor vehicle is used for? I can deliver goods 
with a touring car if I want to, and I can pack my family 
into a delivery wagon (if they don't object) and go 
driving on Boylston street. Why limit your paper to 
trucks and buses and business wagons, when there are 
nearly a hundred thousand persons owning pleasure auto- 
mobiles who could use the information to almost equal 
advantage ?" 

"We don't limit the readers," was the answer, "we 
only limit ourselves. An owner of an automobile who 
wants to operate it as systematically as a business wagon 
should be operated or, rather, who wants to have it cared 
for to best pecuniary advantage, whatever way he oper- 
ates it, is of course free to take all the information from 
the pages of The Power Wagon that he can get. But, as 
a rule, they don't care to bother with it." 

"That's where you are mistaken," came the quick 



reply, "the information has never been offered them, and, 
speaking bluntly, I think there is more doubt about your 
being able to furnisTi it than about their being willing to 
use it. At least fifty per cent of the mare anxious to pick 
up useful hints wherever they can find them — and that is at 
present mostly in the advertising pages — and, I should 
judge, at least twenty per cent of them have use for trucks 
or delivery wagons, too, and would be glad to place their 
runabouts or touring cars where they would get the same 
care and skill that are necessary for keeping the business 
wagons running economically." 

Nothing in this well-meaning argimient for extend- 
ing The Power Wagon's field was quite unfamiliar, but 
the publishers continue to believe that the interests of 
power wagon users are best served at present by this 
publication sticking closely to its text. Those less vitally 
interested can better afford to get the information they 
may wish from a power wagon publication, than the 
prospective or actual users of power wagons can afford 
tc pick their reading from pages obstructed with "auto- 
mobile news," even if the latter is selected with a view 
to economics. The business that is subordinate to pleasure 
is not the simon-pure article. The Power Wagon will 
try to furnish the latter and will let the automobilists 
who honor its pages with their attention draw their 
lines of "business and pleasure mixed" where they please. 



Standardization and Its Effects 



IN the largest and foremost installations of power 
wagons much stress is laid upon the uniformity of 
vehicle types and equipment. The vehicle bodies are of 
course in most cases of varying styles and sizes, so as to 
be adapted for the variety of work to be done, but the 
power equipment and its control mechanism are standard- 
ized. The troubles obviated by standardization are mainly 
those relating to the help. When one driver is sick 
another man may be put in his place. When a repair 
becomes necessary the chances are that exactly the same 
kind of repair has been done before and that the men 
at the bench know exactly how to do it. Standardization 
promotes routine and dispatch, and routine means order, 
system and no mistakes, while dispatch means money. It 
obviates the necessity for independent thinking on the part 
of the help and puts them in line with the orders received. 
. The less new thinking is necessary the fewer mistakes 
will be committed. 

Not without reason has it been contended that the 
horse, whatever its economical and other shx^* ccomings, 
is standardized not only in each -establishment but all over 
the country, and that from this fact there flow many ad- 
vantages not to be attained for some time in the use of 
power wagons. 

The horse, whether big or small, requires the same 
kind of care. Speeds and loads vary with its size, but the 
traces, the reins, the bits are all operated on the same prin- 



ciple. When a slight departure is made, as in the adop- 
tion of mules instead of horses, such slight deviation from 
the standard is apt to cause some trouble with the stable 
help. Some of those accustomed to horses will not work 
with mules. How much worse must this disinclination 
to new work crop out in the care of motor vehicles, which 
differ so largely one from another ? 

Probably there can be little doubt that a more gen- 
eral standardization in power wagon construction will 
facilitate their introduction immensely. Much of the favor 
accorded electric trucks and delivery wagons is due to 
the fact that they practically are standardized today, and 
the process of standardization may be traced very largely 
to the predominant enterprise of one battery-making firm. 

Among gasoline vehicles the types are also nar- 
rowing down to a few, but there seems to be room for 
speeding the process. The users of power wagons may, 
themselves, do much toward standardization by being ex- 
tremely careful in their first choice of vehicles and after- 
wards sticking closely to the construction with which they 
and their men have become familiar, giving their repeat 
orders to the same firm and giving it from time to time 
all the benefit of their daily experience. 

This publication, too, should prove a valuable aid 
toward standardization and the wider usefulness of power 
wagons which will flow from it, by disseminating all the 
information which users and manufacturers will impart. 
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Principles and Practice 
In Transportation by Motor Vehicles 



An Outline of What Has Been Learned by Experience with Power Wagons in America 
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77res and Other Buffers 

( Continued from March i^th ) 



IT was pointed out in the portion of this article appear- 
ing in the issue of March 15 that solid and pneumatic 
rubber tires earn their cost by absorbing those shocks 
in transportation work whose main direction is lateral, 
toning them down before they reach wheels, engine, gears, 
vehicle frame, vehicle body, driver and load. The tire's 
capacity for absorbing, the up-and-down shocks and 
stresses may to some extent be duplicated by other cush- 
ioning devices, especially by suitable vehicle springs — 
though even at this point the rubber tire offers the ad- 
vantage of being always ready to receive and absorb 
a jolt while the benefit of springs is greatly reduced, in 
the frequent case of a quick succession of jolts, as from 
•'chug holes," by their recoil or jouncing action — but no 
substitute has as yet been found for the rubber tire's 
lateial cushioning effect. 

What this means in saving of wear and tear upon 
rolling stock is perhaps best realized by observing the 
violent swinging of the pole of a heavy truck proceed- 
ing over rough pavement, which sometimes throws a horse 
off its feet, and which is caused by lateral jolting ex- 
clusively. 

The importance of lateral jolting is also illustrated 
in the popular favor accorded the platform type of vehicle 
springs. This should probably be ascribed very largely 
to the compai atively slight lateral cushioning which they 
afford through the shackling and the limited torsion of 
their side members. Even the semi-elliptic spring sus- 
pension gives a little more latitude in this respect than 
the full-elliptic, the latter throwing practically the whole 
brunt of lateral shocks upon the rubber tire, while in 
return yielding a more finely graduated cushion effect 



for absorbing vertical variations than any other type of 
vehicle springs. 

[That the choice -between the various types of springs 
is often dictated by considerations which have nothing 
. to do with their fitness for absorbing either regular or ir- 
regular strains, but more with the height of the vehicle 
body, the size of wheels, etc., is another matter.] 

As a really efficient sideways-buffer the rubber tire 
stands practically alone. 

All considered, the new solid rubber tire may be 
superior to the pneumatic tire in this branch of useful- 
ness, but doubtless the pneumatic tire is superior to a 
solid tire worn down close to the rim, and in this con- 
nection the suggestion is forced upon the mind of those 
who pay the bills whether the armor bands so frequently 
employed to protect pneumatic tires against punctures 
(and to secure traction) would not be economical on 
solid tires as well, by preserving their lateral elasticity. 
The undisputed difficulties of attaching armor bands to 
solid rubber tires may perhaps be solved if those who pay 
the bills consent to see the advantages which should justi- 
fy the extra cost. 

The suggestion, as just presented, comes from a user 
of power wagons and it is mentioned here as an example 
of one •'of those proposed improvements which seem 
highly plausible and absolutely fairminded but which are 
nevertheless farther from realization than first blush of 
thought would judge. In this particular instance the 
obstacle is perhaps not insuperable, consisting mainly in 
the fact that the chafing at the tire's attachment to the 
rim would wear the tire out quite as fast as without the 
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armor, so that the extra cost of the latter would not be 
compensated for by longer life but solely by the extra 
protection afforded the vehicle plus a somewhat enhanced 
value of the rubber in the discarded tire. The proposed 
improvement has the rare merit, however, of nowise 
blocking an accurate understanding of the economical 
value of rubber tires, such as they are today, or inter- 
fering with their employment. 

As said, the rubber tire performs what no other cush- 
ioning device in existence or in sight will do: Saving the 
vehicle from the natural effects of lateral racking. 

On the other hand, all cushioning devices help to save 
the rubber tire in some form or other, and in proportion 
as they save tire cost they also aid the tire in its work 
of money making and money saving, just as one spring 
in carriage construction helps out another spring with 
which it co-operates. 

All the cushioning devices or buffers in power wagons 
are therefore undoubtedly entitled to careful consideration 
by manufacturers and users. Springs, recoil-absorbers 
attached to the springs, brass plates under rivets, fibre 
or wood washers under bolt heads, flexibility in the sus- 
pension of rigid machinery units — are all allies of the 
rubber tires and allies of economy in power wagon main- 
tenance. 

At no other point in power wagon construction is 
enhancement of efficiency so beautifully entwined with 
cost reduction as in the interaction between tires and other 
buffer devices. The necessity for such interaction is 
specific for power wagons. 

It is worth cultivating; cultivating with a view to 
ultimately reducing the maintenance cost of power wagons 
to the level of normal maintenance cost for stationary 
machinery of similar construction. 

A very interesting step toward this theoretical ideal 
is embodied in the various anti-shock devices designed 



to be attached to vehicle springs to deaden the jounce. 
Their American development has departed from the orig- 
inal Truffault friction device which is simple and clever — 
being not nearly as irrational as it looks — in favor of 
hydraulic or pneumatic checks upon the spring rebounce. 
No more practical way of grafting experimental pneu- 
matic suspension upon the established spring suspensions 
could be imagined. Eventually it may lead to more fully 
leveloped forms of air cushions by which tires may be 
relieved of their hardest work — laterally as well as 
vertically — and their life prolonged. 

It is the speed and value of power wagons which 
renders the cushioning vastly more important than in 
ordinary vehicles. The loaded power truck going twice 
as fast as the loaded truck drawn by horses receives in 
a given time of travel twice as many shocks each of twice 
the intensity. The time for recovery of the equilibrium 
of the cushioning devices between shocks is reduced to 
one half. The same consideration holds true, of course, 
in a comparison between power wagons operated at dif- 
ferent speeds. 

Taking number and intensity of shocks as the meas- 
ure of the severity of service, the truck traveling six miles 
per hour receives a treatment four times as severe as 
a truck traveling only three miles per hour, if the weights 
and loads and roads are equal. 

The economical dangers involved in overspeeding 
particularly with overloads, must be evident, but a cer- 
tain degree of speed is essential for profits, and there is a 
reasonable limit for the dead weight and brute strength 
in vehicle constniction. 

The tires and other buffers must bridge the alter- 
native, must render it possible k) save at the spigot of 
speed-advantages and at the same time prevent wasting 
at the bunghole of maintenance cost. It would be difficult 
to overrate the importance of this function. 



IX 



Assortment of Vehicle Sizes 



ALL owners of transportation plants are familiar with 
the ever-recurring question of vehicle sizes. It 
bobs up every time a new wagon must be purchased. 
Theory invariably pushes for large size and capacity, and 
minor practical necessities invariably cut the theory in 
two. The struggle is between the ton and the mile, with 
**first cost," "fixed charges," ''empty returns," "loading 
time," and a swarm of varying business considerations 
holding the balance of power. If the theorist were in the 
habit of according the proper money value to speed, he 
would not be so sure that large sizes were preferable, 
but the proper estimate of the speed value is only coming 
slowly to its rights with the advent of the power wagon. 
Every thought relative to first cost and fixed charges, 
if drawn from experience with horse-and- wagon service, 
will need to be remodeled. To decide whether two IV2 
ton or 2 ton power wagons of 6 to 8 miles average speed 
may be bought and operated at a cost and a profit com- 



paring favorably with the cost and profit from purchase 
and operation of one 3 or 4 ton truck of 5 miles average 
speed, is no child's play, and it would be futile to contend 
that any data have been gathered by power wagon users 
which would assist others in reaching the best possible 
decision. The difference in speed should certainly always 
be carefully considered in the estimate. 

A complete survey of individual business conditions 
and a searching examination of what the power wagon 
industry offers in the way of prices, sizes and guarantees, 
seem to be required in each case. 

And here is where the expert should step in with a 
helping hand and an unbiased mind, versed no less in the 
horse-and-wagon system than in the ins and outs of power 
wagons. Without familiarity with the best in the past 
it would be difficult for him to recognize the requirements 
of the present and of the future. 
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Unfortunately, available experts are few and far 
between. 

One guiding fact is noted, however. There is a 
distinct tendency toward employing power trucks of 
smaller load capacity than that of the horse-drawn trucks 
previously employed in the same business. Repeat orders 
from power wagon users also tend toward smaller sizes. 
This tendency seems so much more remarkable as the 
speed of power trucks does not decrease so rapidly with 
increasing weight and load as the speed of the horse- 
drawn truck. 

Apparently it has been found by experience that 
certain relations exist between routes, distances from head- 
quarters, practicable speeds, loading time, working hours, 
price of vehicles, maintenance cost and the need of re- 
serve . vehicles for emergencies or rush work, which — all 
comprised in one difficult mental grasp of a situation — 
argue for vehicles of capacities from 1 to 3 tons rather 
than for the larger sizes, unless the business requirements 
leave no doubt in regard to the regular daily need of 
vehicles carrying 4 or 5 tons or even larger loads. 

There seems to be room for suspicion, however, 
that this empiric finding in favor of the smaller sizes may 
be less universally valid than the unanimity of the Amer- 
ican rec<&rds would make one believe. From England, 
France and Germany come reports favoring 6, 7, 8, and 
10-ton vehicles, usually steam trucks operated with or 
without trailers. Perhaps average road conditions in 
this country affect the size of vehicles more than all the 
other factors combined, and perhaps the limitations im- 
posed by these average road conditions have affected the 
industry to such a degree that the opportunities for ob- 
taining the largest sizes of power wagons have been con- 
tracted. 



Rash inferences from the fragmentary experience 
at disposal are plainly unjustifiable in the maze of con- 
siderations that bear upon the subject. Those who have 
work for power wagons over roads of known and perma- 
nent quality, permitting a relatively high speed for the 
heayiest loads with power wagons (while not permitting 
any similar increase in the speed of horses), and who 
naturally would desire the largest load capacities obtain- 
able, should probably not be deterred from securing the 
sizes intrinsically best adapted for their work. 

This is mere reasoning. Readers of this publica- 
tion, consisting mainly of principals in mercantile es- 
tablishments of some magnitude, are fully capable of 
doing their own, when the new material needed for com- 
pleting the reasoning process is furnished. 

All such material, really on record and available 
and bearing on sizes of power wagons, is believed to have 
been given or implied in the foregoing brief remarks. To 
apply it to the questions which arise for each user of power 
wagons with regard to the best assortment of vdiicle 
sizes in a large installation and with additional regard 
to the bulk capacity of the vehicles, must be left to the 
judgment of him who in each case knows the needs of 
the business to be served. 

Examples from power wagon practice during the 
past few years might be instructive if available in com- 
plete, definite facts and figures. But they are not so, 
pointing only vaguely to a certain danger of having bulk 
capacity abused by overloading and to a certain advantage 
in supplementing an installation of heavy electric trucks 
with gasoline vehicles of smaller capacity aiid greater 
speed. 



Load Capacity Ratings 



So as to be more easily understood by its customers 
the power wagon industry has sold its vehicles with 
the load capacity ratings expressed in the same terms, and 
on the same scale as are used in the classification of 
ordinary wagons. 

The result seems to have been a misunderstanding. 
The industry was too accommodatng in attempting what 
could not be done, and the users took for granted that it 
could be done. 

Broken springs, sprung axles, twisted frames, 
wrenched tire attachments, rapid wear of misaligned bear- 
ings, burned out armatures and probably several other 
troubles have attested the misunderstanding which sprang 
from a desire to be understood. They have also removed 
the misunderstanding, but at an unnecessary cost and not 
quite geneiilly. There are still many who assume that 
a 1-ton electric or gasoline truck may be loaded with 2 
or 3 tons occasionally without harm, just as a 1-ton single- 
horse truck may be loaded with 2 or 3 tons occasionally 
if the horse can pull the load. 



As a matter of fact the power trucks and delivery 
wagons have been built with fully as high a "factor of 
safety," or surplus carrying capacity beyond their rating, 
• as horse-drawn vehicles of the same rating. When stand- 
ing still they would support their overload without creak- 
ing, squeaking or yielding abnormally at any point in their 
construction. They would continue to bear up at horse 
speeds. That justified the rating and the Pickwickian 
sense in which it was accepted, meaning as much more as 
could be conveniently piled into or onto a wagon of the 
particular class and description referred to in each case. 

In practice, however, the power trucks and delivery 
wagons were not limited to horse speeds, but were driven 
much faster, whether overloaded or not. As pointed out 
in another section (Section VIII) double speed means 
shocks and strains of at least double intensity and twice 
as many of them in a given time. The rating had not 
been formulated with these quadrupled strains in mind. 
The "factor of safety" and the tires did not always take 
care of them, fully. 
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The horse is to a certain extent automatically check- 
ed by an overload. What its nature fails to provide — 
when going down-hill, for example — the driver ac- 
customed to his work does for it. The speed that "goes" 
with the load capacity rating of the vehicle "goes" with- 
out saying. 

With power wagons there is no similar automatic 
speed check. Under a number of different circumstances 
they can be driven very fast with a large overload, and a 
horse-vehicle load rating without accompanying speed 
limitation is therefore misleading. 

One or two manufacturers of power wagons have 
discarded the horse-vehicle rating system and adopted in- 
stead the railway system of rating each vehicle according 
to the maximum load. Their ratings are nominally 
higher, but their customers are supposed to understand 
that overloads are not admissible. It is doubtful whether 
they also stop to consider that the railway companies can 



afford to neglect the speed factor, or at least need only 
consider it summarily, because the smoothness of rails 
and the comparative insignificance of gradients greatly 
reduce the range of stresses to which their rolling 
stock may be subjected. If the maximtun rating sys- 
tem for power wagons is practically based on static 
load in the same manner as in the rating of railway 
freight cars, it does not seem to offer any much greater 
guarantee against misunderstanding and abuse than the 
common system or lack of system inherited from horse- 
and-wagon service. The power wagon user is in both 
cases thrown back upon his own and his drivers' discre- 
tion. 

A conscientious driver will consider load, speed and 
road conditions, all in one, and the best rating system is 
the one that starts with cultivating the driver's judgment 
and self-control. 



XI 



High Pressure Installations 



KEEP the motors hot, the batteries charged and dis- 
charging I 

An idea which was bound to come to the surface 
sooner or later has already dawned upon the delighted 
vision of a few managers of road transportation sys- 
tems who are well advanced in the art of energetic and 
economical maintenance of power wagons. 

The leading thought is simplicity itself. Only 
this: Use your power wagons all the time, day and 
night, and at the, maximum speed consistent with traffic 
regulations. Have your machine shop and your expert 
repair men at your garage inscead of at the factory where 
the wagons were made. Foresee all possible troubles. 
Never delay repairs or replacements. Work day-and- 
night shifts of drivers and garage help. Standardize 
your vehicle equipment. Do the work of ten power 
wagons with four or five. Vary the nature of the work, 
if by no other means you can expand the volume. Haul 
dirt, stones or brick at night, if necessary, and passengers 
or merchandise in the daytime, as some of the trolley 
lines do. 

★ ★ ★ ★ 

Patiently the power wagon submits to this treat- 
ment and even promises to thrive by the change. Now, 
finally, it is sure of careful attention. 

The idea has the same charm as high-pressure 
dairying, cattle feeding and agriculture with their mani- 
fold expenses for machinery, ice, stable buildings and 
oil cakes, costly manure, hot water pipes, tiles, glass 
rooves, etc. The expense is much higher, but so are the 
receipts. 

In the present instance the crop is transportation. 

★ ★ ★ * 

It is not for a moment supposed that all power 
wagon users can, or should try to employ high-pressure 
transportation methods, but these methods are among the 



new means placed at disposal by the power wagon for 
rapid expansion of an express or trucking business, 
almost independently of the limitations of space and loca- 
tion which handicap many a growing concern. With 
the aid of high-pressure power-wagon methods pure en- 
ergy will be able to provide for expansion of business 
volume in a manner never before dangled before the daz- 
zled eyes of the transportation-business manager of bound- 
ing ambition. 

The saving in capital investment, the saving in roll- 
ing stock, space and rentals comprise not all the induce- 
ments on the economy side. Neither is the hope of rapid 
business expansion the whole inducement on the profit 
side. By using few vehicles and using them at a pace 
that would kill anything but a repairable organization of 
steel units in double quick order, the owner hopes to 
pay for the vehicles as well as for their strenuous mainte- 
nance practically out of his business profits and he figures 
that by wearing the vehicles out rapidly he will be in a 
position to take advantage of all progress in construc- 
tion without being obliged to discard serviceable rollmg 
stock. 

Probably there is not a single concern in this coun- 
try which has reached to a deliberate high-pressure sys- 
tem, but there are many which under high pressure have, 
used their power wagons extravagantly and have recog- 
nized that such use carried its own punishment with it, 
unless a high-pressure maintenance system were at the 
same time adopted. To install a high-pressure mainte- 
nance system has, so far as known, in all cases proved 
0 difficult matter, for the reason that it was not contem- 
plated to continue the extravagant high-pressure use of 
the vehicles beyond the rush season, and the incentive 
for doing the thing systematically was therefore lacking. 
The experience was commonly that of a hustling depart- 
ment store. 
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Acknowledgement of the possibilities has not come 
from their full realization in any one place but by piecing 
together bits and fragments from everywhere. Never- 
theless, the sentiment created has been strong enough 
to carry conviction in some quarters not only of the neces- 
sity of high-pressure maintenance with high-pressure use 
but of special virtue and economy in such high-pressure 
mantenance, arising presumably from the tendency of a 
strong system to gather strong men, capable of putting 
better as well as more work into the maintenance. 

In England where power omnibuses are operated* 
with so much success that the industry is not able to sup- 
ply the demand, the omnibus companies have been forced 
to keep the limited number of vehicles at their disposal 
in constant commission, in some cases including all night 
service, and one of two things happened. Either they 
succeeded in keeping the vehicles going by organizing 
the maintenance on the high-pressure plan, or they failed 
in the latter and the service was crippled and, if the finan- 
cial resources were not equal to providing new vehicles 
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to take the place of the percentage in the repair shop, 
or none could be had for love or money, the companies 
went to the wall. These British conditions in the field 
of public service vehicles embody probably the best school- 
ing for high-pressure power-wagon employment, and the 
results accomplished in some cases — according to the 
British power wagon journals — go far to prove that "there 
if money in it" if it is done right, even if the origin of 
the system was sheer necessity. . ^ 

Without being able to define all that a high-pressure 
transportation system would involve, but merely to point 
out that a movement toward such a system is clearly dis- 
cernible here and there and at present working out its 
own salvation by the cut-and-try method, The Power 
Wagon deems it advisable to draw attention to the inter- 
esting possibilities, more particularly in view of the short- 
age in the supply of power trucks, stages and omnibuses 
which very probably will be experienced in this country 
within a year or two, or earlier. 



Is c41cohol a Coming Fuel? 



MANY industries are following with lively interest 
the bill at present before Congress providing for 
the removal of the internal revenue tax from grain 
alcohol employed for industrial purposes. They are in- 
terested because grain alcohol is either absolutely neces- 
sary for some of their manufacturing processes, and they 
don't like to pay a tax of $2.08 on every gallon of pure 
alcohol they are compelled to use; or it is preferable to 
wood alcohol, on which there is no tax, but for which they 
are nevertheless compelled to pay 70 to 80 cents per 
gallon and even higher, according to the grade of refine- 
ment required, because the makers of wood alcohol take 
advantage of the tax on grain alcohol to charge what they 
please. If the bill of repeal is passed, grain alcohol will 
be obtainable for 10 to 20 cents per gallon. 

There is something to fight for, and the true fathers 
of the bill, the "Committee of Manufacturers" with head- 
quarters in New York City, have been doing their ut- 
most for several years to marshal all their natural friends 
in battle order so as to down the strong lobbying forces 
of the wood alcohol kept constantly on guard in Washing- 
ton for the specific purpose of warding off any and all 
legislation for the repeal or reduction of the tax on grain 
alcohol. 

Through the agitation in favor of the bill, however, 
an impression has been somewhat generally created 
that alcohol really might furnish an acceptable substitute 
for the fuels now used if the motors were changed in 
some minor details, and many have even been induced 
to believe that it would be worth while to wait for this 
development before tying up with gasoline motors or 
electric traction. 

Developments in Germany and France seemed on 



the surface to indicate a superior economy in the use of 
grain alcohol mixed with benzol or with wood alcohol, 
but it was usually overlooked that the economy when 
really effected was limited strictly to stationary motors 
of slow speed and working at constant power development, 
without throttling, and also that whatever economy was 
attained depended upon the much higher prices of gasoline 
and kerosene prevailing in Europe. 

While the motor vehicle industry can well afford 
to congratulate those other industries which are really 
interested in the proposed measure for rendering the 
grain acohol available for industrial purposes, it can 
scarcely afford to overlook the fact that technical dif- 
ficulties in employing alcohol for motors required to work 
over a wide range of power development are much more 
serious than represented and cannot be expected to be 
removed for a very long time to come. 

The low thermal efficiency of alcohol renders neces- 
sary a very high compression of the gaseous charge in the 
cylinders — no less than 140 poimds — before economy can 
be realized and before ignition can be made reliable. 

With the bill in its present form proposing that the 
''denaturing" of the alcohol shall be done with wood 
acohol, it is also to be remembered that wood acohol has 
been demonstrated in Germany, France, Austria and Rus- 
sia to be of all "denaturing" agents the one least adapted 
for internal-combustion engines. 

The Russian government has a standing offer of a 
$50,000 prize for the devising of a suitable "denaturant," 
assuming that wood alcohol is not such an agent. In 
Germany the "denaturant'* always used in practice is gas- 
oline or benzol, and in France the use of alcohol has prac- 
tically been abandoned even fQr-^tationary|notors. 
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Care of Electric Vehicles 

A Simple Study of a Great Many Matters Vital to Their Proper Maintenance 



IN too many instances the maintenance of electric vehi- 
cles is surrounded with a false air of mystery, for the 
existence of which there is absolutely no reason. 
Proof is not lacking to establish that wherever a 
properly designed electric automobile, with an adequately 
powered battery, has been put to the service for whicii it 
was intended, it fulfilled to the limit every requirement 
expected. Of course, it has had to be treated with that 
qualified attention which might reasonably be accorded to 
any mechanical contrivance, and without which it cannot 
survive. No beast of burden ever served its operator more 
faithfully, or responded more readily to fair treatment. 

It is, however, perhaps its own worst enemy, inas- 
much as the limit to which it may be abused without per- 
manent injury is exceedingly great. As in other good 
things, this limit is frequently reached and exceeded, and 
then the ignorant authors of such abuse are loudest in 
their frantic ravings against its collapse. 

^'SCIENTIFIC" EDUCATION NOT REQUIRED 

It is a delusion to assume that anything in the nature 
of a scientific education is necessary to the proper care of 
an electric vehicle. But it does call for a reasonable 
amount of everyday common sense, a Uttle special infor- 
mation as to what to do and when to do it, and the faculty 
for doing that "it'* just as often as required. With this 
equipment any healthy male or female can compete with a 
college professor, but without it you might as well intrust 
a lunatic with a locomotive. 

Small and simple as is this practical information, its 
dissemination has been a rather slow and gradual pro- 
cess. The usual kind of it is generally filtered through such 
a maze of mathematical fog and profound chemical deduc- 
tion as to confuse and bewilder. 

STUDYING THE VARIOUS PARTS 

The problem of properly caring for an electric auto- 
mobile involves not so much a knowledge of the history of 
its development or the theory of its electric and chemical 
functions, as a personal acquaintance with the detail parts 
and how to keep them in working condition. If you can 
acquire this knowledge you have solved the problem for 
yourself, the complexion of the whole proposition changes, 
and its simplicity becomes evident. This experience will 
be a source of pleasure and profit, whether you own a de- 
livery wagon or truck. It matters not whether the machine 
is cared for by yourself, your employes, or at a public 
garage. There is this moral obligation involved in the 
ownership of a machine, both in justice to it and yourself — 
you should be qualified to care for the interests of both. 

KNOWLEDGE WHICH MUST BE ACQUIRED 

Begin by resolving the whole machine into its various 
elements, studying the part which each plays in the har- 



mony of the whole. Observe the mechanical details and the 
special features of construction. Remember that each part 
has been thought out separately, designed and re-designed 
perhaps a dozen times before all the little obstacles were 
overcome and the present state of mechanical perfection 
attained. Note the peculiarity of the steering device and 
its difference from that of a horse-drawn vehicle. Thiruw 
out the reason for this construction. Examine the nature 
of the wheel bearings and the bearings of the other mov- 
ing parts. See what provision there is for adjustment 
when wear takes place. Look at the various connecting 
rods and the kind of ends they have, how their length is 
altered and for what purpose, the provisions, if any, lor 
taking up wear, and the method of lubrication. 

There is nothing extraordinary about the care to be 
given to these parts. They should be cared for, watched 
and oiled, with the fact ever in the mind that they are 
vital to the whole mechanism, and that while this part of 
the machine is subjected to the most violent usage it is' 
often the most neglected. This is how errors creep in. 
The simple parts are overlooked. Friction or looseness 
in any of these parts means increased cost of operation and 
depreciation of the machine. 

THE METHOD OP TRANSMITTING POWER 

Now look at the method of transmitting the power 
to the wheels, the various details of this transmission, the 
speed reduction, if you are sufficiently interested, the meth- 
od of adjustment in case of wear, the provision for lubri- 
cation, and the plan for removal in case of necessity. Next 
study the brakes, their design and method of action, all 
the small parts about them which require oiling to insure 
prompt and perfect action. This is worth being sure of, 
as its importance is vital and its use frequent and severe. 

NOTHING PORMIDABLE ABOUT THE MOTOR 

We are now up to the motor. To the uninitiated it 
constitutes the first formidable feature, although practically 
there is nothing formidable about it. It is simplicity itself, 
and consists of two magnets, one stationary and the other 
revolving in the center of it. The wire is wound around 
these magnets in a peculiar way. But don't bother about 
that, or the lines of force and such things, as they relate 
to the design and theory, in which we are not interested 
at present. What we want is to be able to keep things 
moving properly. 

SOURCE OP THE VEHICLE'S ENERGY 

The current which operates the motor comes from 
the battery, and as it must of necessity enter the wire on 
the moving magnet, or armature, the cylindrical copper 
device, or commutator, at one end of it serves for this pur- 
pose. To the ends of the wire leading from the battery are 
attached pieces of carbon, called brushes, which rest upon 
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the revolving commutator and thus convey the current to 
the moving wire-wound armature. It is important that 
proper contact is insured between the brushes and the com- 
mutator at all times, and as these brushes will wear down 
they will require occasional renewal. 

The bearings on the motor will call for the same 
attention as the other bearings of the machine. The wire 
terminals and other details of the motor should be kept 
tight and dry, and separate. Like all other electric appara- 
tus with which we are familiar in daily life, it really re- 
quires very little attention, but being located under a 
wagon and exposed to all kinds of severity, it is but reason- 
able to give it a trifle more attention and consideration 
than the fan in your office. 

The wiring about the machine is not usually ex- 
posed, but wherever it is all that is necessary is to keep 
it dry and clean and where possible, particularly in the 
vicinity of the battery, keep each wire separate from the 
others. 

SIMPLICITY OP THE CONTROLLER 

The controller at first sight may seem a very com- 
plicated device, but a little familiarity with it simplifies 
it marvelously. It is nothing more than a switching arrange- 
ment for connecting the battery to the motor in various 
ways, so that the speed or direction of the motor can be 
changed. All wires from the battery and the motor are 
led to it, and are each connected to brass strips or fingers 
resting on a rotating drum. This rotating drum has a 
number of inter-connected contacts, on which the fingers 
rest, and by means of which they are connected with one 
another in various combinations. It is .essential that the 
pressure between the fingers and these contacts be suffi- 
cient to insure good connection of the surfaces. The con- 
troller does not often get out of order, unless abused or 
entirely neglected, but the damage done under such circum- 
stances may be disastrous to the whole apparatus. 

It is interesting to study out the wire connections. 
The manufacturer of the motor is usually willing to fur- 
nish a diagram for any particular vehicle. The benefit of 
such information is felt when locating electrical troubles, as 
the controller, being the center of distribution, is the key- 
board to the whole electrical equipment. 

DEVICES OP MUCH CONSEQUENCE 

The lighting and signaling devices are perhaps re- 
garded as most insignificant when not in use, but in 
emergency they are of much consequence. Do not neglect 
them. They are usually of such fragile and flimsy con- 
struction as to persistently baffle honest efTort to keep 
them straight. But don't give up, as with a little ingenuity 
you can make and keep them permanently right. 

The charging receptacle must be kept clean and in 
such condition that when the plug from the charging 
apparatus is inserted in it the connection established will 
be a wholesome one. Maintain the receptacle securely 
fastened to the vehicle, so that there is nothing loose or 
rickety about it. Be sure it is protected from being wet 
either by rain or in washing. When not in use for charg- 



ing a suitable cover should protect it against accidental 
connection between its terminals. Trouble of this nature 
might cause the loss of the battery or the burning of the 
machine, as the whole power of the battery is on tap at this 
receptacle except when it is disconnected by means of a 
switch. 

IMPORTANCE OP THE METERS 

Now about the meter or meters with which nearly 
all vehicles are equipped. They are of extraordinary im- 
portance, as they are the coupling links between your 
intelligence and the inside workings of the electrical equip- 
ment. It is important that they should be "right" in the 
same sense as that term is applied to your watch. But 
don't worry too much about the ancestry or theory of volts 
and amperes. Just remember that one signifies the quality 
and the other the quantity of the power going in or out 
of the battery. They exercise certain influences upon one 
another, but this you will understand when you get better 
acquainted. 

Of course, you may be "on" to all of the foregoing, 
and may smile at its ridiculous simplicity, but if you had 
any conception of the multitude of owners and operators 
who are "off" you would start with astonishment. The 
purpose of this article is to endeavor to dispel some little 
of the haze and brain-fog, which is notoriously prevalent, 
on the subject of hand power as applied to the electrical 
automobile. It is a few straight, plain words from over- 
alls, rather than a hypothetical disquisition in broadcloth. 

TREATMENT OP THE STORAGE BATTERY 

A thoroughly practical knowledge of the proper 
treatment of a storage battery is essential to the success- 
ful operation of an electric automobile. To obtain this 
knowledge is not nearly so difficult as is generally sup- 
posed. Anyone who will seriously make up his mind to 
master it will find the problem comparatively simple. A 
few years ago there was much diversity of opinion as to 
the proper treatment of vehicle storage batteries. The 
pressure which business necessity brought to bear on the 
development of successful practical methods has brushed 
aside many of the fancy theories previously in existence, 
and established hard and fast common sense practices 
which, if adhered to, are certain to produce positive re- 
sults. 

NO MYSTERY ABOUT THE BATTERY 

The storage battery as seen through text books ap- 
pears decidedly complicated, but when resolved into the 
component parts of each cell there is nothing more myster- 
ious about it than some lead plates immersed in a solution 
of acid and water. 

In order to examine the elements of which the bat- 
tery is composed it is necessary to be able to get at them 
with ease. The construction of the vehicle has much to 
do with the means necessary to accomplish this. If possi- 
ble the battery should be withdrawn from the vehicle and 
placed on supports in such a manner that you can walk 
all around them, and reach without difficulty any particu- 
lar cell. The battery is no more complex than a single cell, 
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which consists of a hard rubber jar containing two groups 
of lead plates immersed in water and a small proportion 
of sulphuric acid. These two groups of plates are prac- 
tically alike. They are made of lead. But the chemical 
nature of the active material on the plates is somewhat 
different. By the act of charging, or putting current into 
the cell, the nature of the active material is changed, and 
by the action of discharging the cell, or withdrawing the 
current from it, the active material is converted back into 
its original state. 

RESEMBLANCE OP HORSES TO BATTERIES 

There is a somewhat peculiar resemblance, strange 
as it may seem, between a horse and a storage battery. 
If one who has been familiar with the care and manage- 
ment of the former were to study its comparison to the 
latter, he might more readily become familiar with that 
method of handling the battery which would tend to make 
it as serviceable, if not more so, than his older acquaint- 
ance. The process which goes on in the charge and dis- 
charge of a battery is no more difficult to comprehend than 
the action which goes on every day in resting and working 
a horse. A certain amount of energy is put into his sys- 
tem by feed and sleep. If the quantity of each is sufficient 
the process which goes on is invigorating and refreshing, 
and when called upon to work, after this sleeping or 
charging period, he is full of life and energy. His poten- 
tial, or voltage, is keyed up to the top notch, and he is 
ready and willing to perform any reasonable service called 
for. If forced during the first few hours of labor fatigue 
will set in prematurely, and his working efficiency, or the 
possible labor which he might render, is very low. If, 
on the other hand, the work is so proportioned that an 
honest and reasonable day's labor is performed, the period 
of fatigue will not set in until the day's service is com- 
pleted, and the period of rest and recuperation may follow 
in natural sequence as before. This procedure is identical 
with a battery. 

FURTHER RESEMBLANCE OP HORSES TO BATTERIES 

The storage battery is an inanimate horse in many 
other ways. The grid, or frame, may be compared to the 
frame or skeleton in the other. Not much trouble will 
occur from either, except in the accident of fracture. 
The active material of the battery plate, which is com- 
pressed into the frame, is similar to the flesh of the horse's 
frame, and each should be plentiful, firm and healthy to 
get the best results. Defects in one case will very closely 
resemble defects in the other. The theory of the process 
which ^^oes on in the refreshment and fatigue of horse- 
flesh is as difficult for the layman to understand as the 
nature of the chemical change in the active material on a 
battery plate; but there is in reality no more reason to 
be concerned about the one than about the other. All that 
is necessary is to know and perform that method of treat- 
ment which in everyday hard service ivill produce the re- 
sults desired. 

Before dropping similarities it may be well to ob- 
serve that in the same manner as a good deal can be 
learned about the physical state of the animal by knowing 



something of the condition of his blood, you can likewise 
tell just as much about the battery by examining the state 
of the liquid in it. The indications are about the same 
in each case. It is essential that at least the temperature 
of each should be kept within the same limits. 

INTELLIGENT CARE OP BATTERIES 

It will be evident, therefore, that the care of a 
storage battery does not call for any more intelligence 
than that required for horseflesh, but the same ever vigi- 
lant attention, together with an equal amount of practical 
knowledge, is necessary to assure Xht continued working 
efficiency of a battery equipment. The one difference be- 
ing that the results obtained in the latter will be far more 
definite, reliable and encouraging. 

Just as a large stable of horses can be supervised 
by one intelligent, practical manager, so also can a large 
battery equipment be handled by a single competent work- 
man. But he must be a competent workman in all the 
meaning of the term, and have enough of the qualifica- 
tions of a manager to insist on the co-operation of his 
subordinates who actually operate the batteries on the 
street. 

THE CARE OP THE BATTERY CELLS 

As has been stated, a battery, or in fact a whole 
equipment of batteries, is no more complicated than a 
single cell; and, therefore, it will be apparent that if w^e 
master the peculiarities of one cell we have control of the 
entire situation. The care of every single cell, however, 
is of vital importance, as each one forms a link in the 
entire chain. 

It will be noted that the plates in a cell are divided 
into two groups, which practically means that there arc 
but two plates there. Instead of having two very large 
single plates it is found much more feasible to arrange 
them in the compact method adopted. The size of the 
area of the plate surface in each cell determines the amount 
of work the cell, or in fact the entire battery, will perform, 
since each cell bears the same relation to th€ entire bat- 
tery that a single link bears to a chain. Hence a cell may 
be a nine-plate or a nineteen-plate cell, depending on the 
work required of it, the battery being proportioned to the 
load it has to draw, just as a horse is selected by weight, 
according to the tonnage of the wagon to which he is to 
be attached. 

SOME NECESSARY PRECAUTIONS 

It will be seen that precaution is taken to keep one 
set of plates separate from the other, and yet the space 
between them is as little as possible, while the separators 
are so designed as to permit the free escape of gas which 
is given off in the process of charging. It is essential that 
no metallic material should be permitted to bridge across 
from one set of plates to the other, whether through broken 
separators or at the bottom of the cell, where such loose 
material will collect as may disintegrate from the plates. 

All of the working surface of the plates should be 
covered by the liquid, or electrolyte, because this is the 
medium by which the functions going on in the cell are 
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transacted, whether in the process of charging or dis- 
charging. This electrolyte consists of pure water with a 
percentage of sulphuric acid added to it. The way to find 
out if it has the right amount of acid is to take a small 
quantity of the liquid and float a hydrometer in it. If the 
surface of the liquid reaches that point on the scale marked 
1.300 the specific gravity is correct, provided the sample 
has been taken from the cell when it is fully charged and 
the temperature is about 76 degrees F. When the cell is 
discharged the strength of the solution will be consider- 
ably weakened, due to the union of its constituent parts 
with the active material of the plates. There is a very 
convenient device sold by battery manufacturers, by which 
a portion of the liquid can be taken from a cell, measured 
and returned in a few seconds, without any inconvenience 
to the manipulator. 

APPEARANCE OP PLATES WHEN CHARGED 

When the cell is charged the positive plates wifi 
assume a rich chocolate color, and the negative plates a 
bluish slate color. The liquid will then have a rich limpid 
appearance, and the voltage of the cell when disconnected 
from the charging circuit will read 2.1 volts. When the 
cell is discharged down to its safe minimum limit its volt- 
age will read 1.8 volts; the positive plates will then have 
assumed a grey color, and the negative plates a somewhat 
lighter grey, approaching white. The liquid will api^r 
thin, and resemble water more so than before. 

Every size cell has a definite capacity, depending on 
its area of plate surface, and this capacity is generally 
stated in the amount of current it will furnish per hour, 
in discharging for four hours. Thus a cell having nine 
plates 5%x5% inches will have the capacity to furnish 
28 amperes per hour for four hours, or 112 ampere-hours 
in all. Twenty-eight amperes will be the most advanta- 
geous rate at which to discharge this cell, although it may 
be discharged at a higher rate with less efficiency. 

THE PROPER CHARGING RATE 

The proper charging rate for any size cell will be 
three-quarters of its normal discharge rate, which 
in the example just mentioned would be 21 amperes. The 
time required for recharging will necessarily be longer than 
the time occupied in discharging, since there is a loss in 
this conversion of energy from one state to another. When 
the cell or battery is placed on charge we then have the 
voltage to guide us as to when it will be brought back to 
its original state of charge. 

THE CHARQINQ OP A BATTERY 

In providing for the charging of an ordinary lead 
storage battery the first requisite is to have a source of 
direct current, with a voltage of at least 2.75 volts per 
cell of battery to be charged. 

The reason for this is that the charging current may 
have a vohage ten per cent higher than each cell will have 
when it reaches its maximum voltage of 2.5 volts on 
charge, so as to be able to force current into the cell 
against the opposition of its own voltage, which tends 



to resist or counteract this effect on the part of the charg- 
ing circuit. 

To avoid confusion with regard to the various volt- 
ages of the storage batery cell, it must be understood that 
when the cell is connected to the charging circuit its volt- 
age will be higher than when it is disconnected from that 
circuit, the normal voltage of a charged cell disconnected 
from the charging circuit being 2.1 volts. Furthermore, 
when the cell is connected to the working circuit, and 
supplying current thereto, its voltage will be lowered by 
the stress put upon it in the abstraction of current, and 
if this stress is maintained long enough to fully discharge 
the cell to its safe minimum the voltage will drop to 1.8 
volts. Then the charging process must be immediately 
commenced in order to avoid injurious chemical action 
taking effect on the cell in its weakened condition. 

COMMERCIAL LIGHTING AND POWER CIRCUITS 

The commercial lighting and power circuits used for 
charging generally have a voltage in excess of that re- 
quired for ordinary batteries, but the nearer the voltage 
is to that required by the batery the more economical will 
be the consumption of the power from the charging circuit. 

To properly regulate this voltage, and govern the 
amount of current put into the battery, the charging cir- 
cuit must be provided with a variable resistance or rheo- 
stat which will permit more or less current to pass into 
the battery. This rheostat resembles a valve in an ordin- 
ary water or steam pipe, as far as regulating the supply is 
concerned, but there is a certain amount of power absorbed 
or converted into heat in the rheostat, depending on the 
function which it performs in reducing more or less cur- 
rent from a higher to the required voltage. 

VOLTMETERS AND CIRCUIT BREAKERS 

For measuring purposes a voltmeter must be con- 
nected to the two terminals of the battery and an ampere 
meter inserted in one side of the charging circuit, pre- 
ferably between the battery and the rheostat. 

A very desirable device which is coming into gen- 
eral use is an overcharging circuit-breaker, which will 
automatically disconnect the battery from the charging 
circuit just as soon as the voltage of the battery reaches a 
predetermined point. The value of this circuit-breaker 
becomes very pronounced where a number of batteries 
are to be charged simultaneously and where individual 
or constant atention cannot be given to each batery while 
on charge. It is a faithful sentinel which guards against 
the principal cause of battery deterioration, the too fre- 
quent overcharging of the battery. 

SOME OTHER DESIRABLE INSTRUMENTS 

Desirable adjuncts to a charging outfit are a ther- 
mometer and a hydrometer, although in many cases, par- 
icularly where the battery is charged while in the vehicle, 
it is not always feasible to take advantage of their use. 
Where they can be frequently used to gauge the tempera- 
ture and specific gravity of the electrolyte, or liquid in 
the battery, their services will have a marked effect on 
the maintenance of proper charging conditions. 

{To be Continued) 
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Wagons In The Market 

Design Features of Commercial Interest in Gasoline, Electric and Steam Vehicles 



WITH the purpose of presenting to 
prospective users of power wagons a 
ready means for looking over the opportuni- 
ties which the manufacturing industry offers 
for meeting their wants, The Potver 
Wagon of March 15 — the first number — 
published an illustrated summary of the 
various chassis and vehicle styles made by 
twenty manufacturers. Those features m 
design relating to power, load capacity, 
bulk capacity, tire dimensions, springs, 
power transmission system and lubrication, 
were noted, as well as other special feat- 
ures bespeaking adaptation to special forms 
of work. The nicer points in mechanical 
construction, which may be correctly ap- 
preciated only by lengthy detail explanation 
and close study coupled with knowledge of 
materials and workmanship, were as a 
rule omitted. Visits to factories and prac- 
tical tests will be found of greater real 
value for a layman's study of mechanics 
than any exposition of construction in mere 
lines and words. 

The summary is continued in the fol- 
lowing and will be concluded as soon as 
photographs for reproduction shall have 
been received from the very few remaining 
manufacturing concerns who cater to the 
power wagon users' wants. 

The Rapid Motor Vehicle Company of 
Pontiac, Mich., manufactures commer- 
cial vehicles of 1 1-2 tons capacity which 
may be divided into five classes, namely, 
closed-top delivery wagons, express-top de- 
livery wagons with open sides and pro- 
tected by wire screening, open business 



wagons, platform stake trucks and pas- 
senger or sight-seeing buses with canopy 
top. Each of these styles of wagon bodies 
is made in two sizes, and the chassis are of 
two different dimensions, one rated to car- 
ry one ton and the other 1 1-2 tons, but 
otherwise similar in design. The motive 
power is furnished from a horizontal 2- 
cylinder motor mounted lengthwise on the 
left side of the chassis with a crank shaft 
extending to the right and carrying the 
planetary changcrgear set. The drive from 



jacket and the valve ports. The ignition is 
by jump spark from a single coil with dis- 
tributor to the 2 cylinders. The planetary 
transmission has 2 forward speeds and re- 
verse. The frame of the vehicle is of angle- 
section steel. The wheel base is 90 inches. 
The springs are of the platform pattern 
both rear and front, and the wheels are 32 
inches in diameter and shod with 3 inch 
solid rubber tires. 

The Rapid company has just complet- 
ed erecting a .new two-story factory build- 




.ATLAS THREE-TON G.\S0LINE TRUCK HAULING PAPER 



the gear is by single chain to a counter- 
shaft, and thence by side chains to the 
rear wheels. The cylinders are of 5 inch 
bore by 5 inch stroke and each cast in one 
piece with the cylinder head, the water 




ATLAS TWO-TON TRUCK WITH EXPRESS BODY 



ing, 200x300 feet, constructed entirely of 
concrete blocks. Its shipments have ex- 
tended to Italy and Sweden. 

The Knox Motor Company of Spring- 
field, Mass., manufactures the "Atlas" com- 
mercial vehicles which are mounted on 
chassis dimensioned to support either a 2- 
ton or a 3-ton load. 

The 2-ton chassis has a wheel base of 
8 feet, and a tread of 58 inches. Its tires 
are 5 inches wide in the rear and 4 inches 
wide in the front. The weight is 5,000 
pounds, and the average speed 12 miles per 
hour with load. To this chassis standard 
express bodies with 20 inch side panels or 
light truck bodies with a carrying space d 
1-4 feet long by 5 feet wide, are fitted. In 
addition to these, special styles of bodies 
are built to order. 

The 3-ton chassis has a wheel base of 
1) 1-2 feet, and tread of 58 inches. The 
tires are solid rubber, 6 inches wide in 
the rear and 5 inches wide in front. Its 
weight is 6,000 pounds, and the average 
speed 10 miles per hour with load. The 
truck body normally fitted to this chassis 
has a carrying space 11 1-4 feet long by 5 
feet wide. Especially designed bodies may 
be fitted to this chassis also. 
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The engine furnishing the power for 
all "Atlas" vehicles is a double horizontal 
gasoline motor with cylinders of 6 inch 
diameter and 7 inch stroke, water cooled, 
and rated at 24 hp. The ignition is by jump 
spark from single non-vibrating coil, and 
the change speed gear is of the sliding type 
with steel spur gears giving 3 forward 
speeds and a reverse, and running in oil. 
The clutch is of the leather-faced cone type. 
The springs are full-elliptic in front and 
half-elliptic in the rear. One lever controls 
all the speed gears while the clutch and 
the main brake are operated by pedals. 
The lubrication is by force feed from one 



mechanical oiler which lubricates all parts 
of the engine, transmission and rear axle 
mechanism. 

The "Atlas" trucks of 1906 pattern 
differ in many ways from those built by 
the same company last year. Some of the 
important construction features in these 
trucks are as follows: The machinery is 
mounted upon a channel frame rigidly con- 
nected to the rear axle and attached to the 
front axle by very flexible coil springs, af- 
fording a resilient support for the engine, 
independent of the stiffer vehicle springs 
and the weight of the load supported on 
the latter. The engine is placed close to 




TWO-CYLINDER MOTOR OF RAPID VEHia.ES 



OPEN BODY "rapid" IV^-TON DELIVERY WAdON 





SOULES OPEN ONE-TON GASOLINE DELIVERY WAGON 



the rear axle and connected to it by large 
spur gears. The crank shaft, valve ^ft, 
all parts of the transmission and compen- 
sating gears and all bearings and connec- 
tions for these parts are enclosed in one 
casing mounted upon the channel frame. 
The rear axle of the "Atlas" vehicles is so 
constructed that the load and road strains 
are taken by the outer stationary sleeve of 
the axle, while the inner rotating driving- 
axles, connecting with the compensating 
gear and with the outer caps upon the hubs 
of the driving wheels, are subjected to the 
driving effort only, as in some well-known 
touring cars. 

Using the same chassis, the company 
builds to order watering-carts, coal wagons 
with tilting bodies, trucks equipped with 
power winch for drawing cables, and pas- 
senger vehicles for up to 40 passengers. It 
has under preparation heavy delivery 
wagons of 1 or 2-tons capacity, and also 
0-ton trucks. 

The Soules Motor Car Company of 
Detroit, Michigan, manufactures a chassis 
equipped with either open body with re- 
movable top or closed body with wire panel 
sides. It also fits other styles of bodies to 
the order of customers, or sells the chassis 
alone. The motive power is a 22 hp. gaso- 
line engine with 2 horizontal cylinders of 
the opposed type with cylinders of 5 1-2 
inch diameter and 5 inch stroke. It is oiled 
by force feed and gives a maximum car speed 
of 12 to 15 miles per hour. The sliding gear 
transmission has 2 speeds forward and a re- 
verse and transmits the power to the 
rear axle by driving shaft and bevel 
gear, the latter of the ratio of 6 to 
1. The frame of the chassis is of angle 
steel rigidly constructed. The springs are 
3-4 elliptic and the wheels are of either 32 
in. diameter and shod with 3 inch solid rub- 
ber tires or of 34 inch diameter and shod 
with 2 1-2 inch rubber tires. The inside 
dimensions of the vehicle body are 6 feet 
in length and 40 inches in width and the 
load carrying capacity of the wagons is 1 
ton. 

* It 

The Dunbar Manufacturing Company, of 
Sandusky, O., manufactures a light delivery 
wagon which may be used with or without 
top. It is especially intended for laundries, 
confectioneries, dry goods houses, drug 
houses, bakeries, groceries, butchers, and 
similar retail businesses. 

The motor is a single cylinder, 8 h. p. 
engine, with mechanically operated valves. 
The cooling system includes a tubular radi- 
ator and positive gear pump circulation. 
The wheel base is 80 inches, and the wheel 
gauge 56 inches. The maximum speed of 
the vehicle is 12 miles per hour. The wheels 
are shod with either 28 by SVa inch pneu- 
matic tires in the rear, and 28 by 3 inch 
pneumatic tires in the front, or with solid 
tires, 28 by 3 inches. The carrying capacity 
of Uiis vehicle is 1,000 pounds. 



Digitized by 



Google 



14 



The Power Wagon, March 22, 1906 



fcrap Book Records for Wagon O 




iin 



PRESS REPORTS OF ADVANCEMENT IN THE USE OF POWER 
WAGONS IN AMERICA— WITH COMMENTS 
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AN ERROR AND ITS SPREAD 

QUOTIITO Motor, a contemporary auto- 
mobile journal, in a comparison be- 
tween commercial transportation by power 
wagons and by horses and wagons, the Bos- 
ton Herald gives currency to the radical mis- 
conception expressed in the opening sen- 
tence of the following : 

"One department of expense, that of 
drivers, is exactly the same in either sys- 
tem, but the operation of turning on and off 
the power and of steering is easier and less 
wearing than the driving of a pair of 
equine giants. The weight of a load on 
the motor could be almost twice that of the 
horse-drawn wagon, but its entire capacity 
is seldom used, because the man who drives 
and delivers cannot handle more than 60 
half-barrels and 25 quarter-barrels on one 
journey. Pace, with a full load, as before 
stated, is always from 35 to 50 per cent 
greater with the motor vehicle than the 
horse wagon, but for emergency calls for 
smaller loads required at once, the dif- 
ference is appreciably increased. 

"It is too early yet to compare the 
length of the life service of an electric 
motor wagon, as against that of a horse- 
drawn outfit, but when a motor is kept m 
proper repair it has practically an endless 
life: whereas a horse, whether it lasts a 
year or 10, has a steady and certain decline. 
The parallel may be brought closer by com- 
paring the legs of the horse to the tire of 
the motor car. When the tire wears out 
the loss is absolutely covered by putting on 
a new tire but when the one leg of a horse 
gives way the whole horse is useless." 

The automobile journal from which 
the Boston Herald quotes, doubtless means 
to be correct and fair in stating that as 
many drivers are required for transporta- 
tion by power wagons as by the old system, 
but falls into the common error of compar- 
ing one power wagon with one horse-and- 
wagon unit, instead of comparing it with 
what it replaces, namely, two to three 
horse-and-wagon units, thereby robbing the 
power wagon, in the estimation of readers 
who may credit the statement, either in 
the original or when quoted, of its very 
chief source of economy, which is beyond 
all question: The saving effected in the 
wages of drivers and attendants for a given 
amount of transportation work. 

According full face volume to some 
of the other remarks contained in the quota- 
tion, the business man is further tempted- to 
ask why, pray, the man who drives and de- 
livers cannot handle more than 60 half- 
barrels and 25 quarter-barrels on one jour- 
ney. If the load were larger, the journej 
would be longer, and then why not 
handle a few more barrels? Possibly the 
question of bulk capacity and some other 
more intricate considerations relating to the 



weight of vehicles and road conditions may 
have more to do with the load limitation. 

"When the tire wears out, the loss is 
absolutely covered by putting on a new tire 

The rest of the remark is apt and 

felicitous, but the condition is even more 
in favor of the tire than stated, for the out- 
worn tire may normally be reshaped at a 
cost of 25 per cent of its cost price and its 
life thereby prolonged 40 to 60 per cent. 



RAILWAYS RECOGNIZE MOTORS 

SO rapidly are improvements made in mo- 
tive power that a community scarcely 
becomes accustomed to one mode of travel 
until another is advanced. A few years ago 
the electric traction line had solved the 
problem of inter-urban traffic. The trolley 
pole was the emblem of the acme of suc- 
cess. Now come reports that the motor car 
is to replace the trolley, and, indeed, a 
number of lines have already been incorpor- 
ated. 

The improved motor car as herein re- 
ferred to is a car that runs upon a track 
the same as a trolley car. Instead of the 
motive power being electricity it is to be 
the gas motor. Its superiority to the 
electrically propelled car is proclaimed "all 
along the line." 

One of the great drawbacks to elec- 
tric traction lines is the power plant, which 
must be erected and maintained at a great 
outlay of capital. A motor car line requires 
a small investment — two rails and as many 
cars as are needed. Each car is a power 
plant of itself. 

When not in operation there is no 
waste of power. When a motor car stops 
running its expense is shut down. There 
does not have to be a great central power 
house, consuming coal day and night, in 
order to have power when it is needed. 

The steam roads will not be caught 
napping in the matter of the motor car 
lines, as they were in regard to the electric 
lines. Already they have under considera- 
tion the construction of numerous little 
lines, anywhere from five to fifteen miles in 
length, and which will co-operate with the 
steam roads. They are to be owned and 
operated by the steam roads as feeders for 
the steam lines. At least one steam road 
is securing the right-of-way now for a 
motor line, and at an early day hopes to 
have several motor cars in operation. 

If the motor car demonstrates its 
adaptability it will be a small matter for 
the electric roads to change their cars. It 
is not apprehended at this time, however, 



that the motor cars will replace the trolleys 
for some time to come. The purpose of the 
motor car will be for operation on short 
lines of road that will be built all over the 
country. As many traction lines as we 
have out of this city there are several sec- 
tions that may still not be reached by the 
trolley cars. These sections will gradually 
be pierced by the motor car line.— [From 
Springfield (O.) Press Republic. 

Railway companies in contemplating 
to extend their service by means of vehicles 
driven by gasoline motors do not contem- 
plate "road repairs" of these motors. They 
know that with proper caretaking at the 
end of journeys the motors will be good 
for taking the vehicles through, so far as 
the motor's engine-reliability is concerned, 
without stops for adjustments or "fixings" 
by the driver. The same dass of motors, 
driving trucks and delivery wagons, may 
give the same reliable service under the 
same system of inspection, caretaking and 
maintenance in the garages as the railway 
companies have long ago learned to employ 
by experience with locomotives. 

BOSTON'S DEMAND FOR TRUCKS 

IF a list could be made up of the business 
houses in Boston which are experiment- 
ing with motor trucks, those who believe 
that the horse cannot be ousted from his 
position in the business world would be 
much surprised. Every dealer in Boston 
who handles a commercial vehicle has up- 
on his books for demonstration some of the 
largest houses in the city, and some whose 
teams have been the most conspicuous on 
the city streets. Demonstrations are being 
given as rapidly as possible and not a few 
have been converted to the motor truck, so 
that in the course of another year a very 
material increase in the number of these 
vehicles in the city may be expected. — 
[From Boston Transcript. 

Though Boston had an early exper- 
ience with motor trucks and delivery 
wagons which was not marked by financial 
success, the merchants of that city have 
had the excellent good sense of perceiving 
that stock jobbing and inexperience were 
the stumbling blocks which have since then 
been removed, and that the power wagons 
of 1906 coupled with the wide diffusion 
among drivers and owners of special knowl- 
edge on the subject of utilization and 
maintenance of power wagons, have placed 
them, even more than the merchants in 
other cities, in a position to reap all the 
advantages in the whole situation which 
have accumulated since the year 1900. 



SUBURBAN POWER BUS LINE 

AFTER various false alarms in the way 
of proposed and promoted interurban 
lines, the securities of which have always 
proved indigestible in the financial market. 
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Anoka, Osseo and the closely settled inter- 
vening country are to be connected with 
Minneapolis by regular automobile service. 
In effect it will be a suburban line without 
tracks. Two twenty-passenger automobiles, 
capable of good speed under full load in 
any kind of weather and making regular 
trips between Anoka and the center of 
Minneapolis over the Osseo road will be 
put in service soon. 

Autos with bodies which can be 
thrown open or dosed, according to the 
weather, will be used. The county road is 
one of the best in the state, and no trouble 
will be encountered from that source in 
any sort of weather. 

Tho the train service is not conven- 
ient, over 30,000 round trips are sold over 
the two roads from the two towns with 
train service. The auto service will reach 
the business center of every town on the 
line, whereas both of the stations in Anoka 
are over a mile from the business center, 
necessitating the use of busses. A paying 
horse-stage line has been in operation for 
some time between Camden Place and 
Anoka, on the opposite side of the river 
from Osseo, and with but two trips a day.— 
[From Minneapolis Journal, 

Some of the reasons given in the 
foregoing for believing that the projected 
power "bus line should prove profitable, 
suggest a number of matters for investiga- 
tion in other localities where the now so 
popular power bus schemes seem to be en- 
tertained in a spirit of too-sanguine faith 
in everything favorable. Probably it would 
be a serviceable act at the present juncture 
to draw an elaborate schedule of all the 
factors to be considered in power 
bus flotations and to send a blank 
comprising them all to those most deeply 
concerned in such plans, as an assistance in 
compiling necessary data for a financial 
estimate. 

The Power Wagon will cheerfully 
furnish such a schedule, to the best of its 
ability, when requested to do so by per- 
sons interested in any one projected line, 
provided detail information of the plan and 
'■'^sources behind it is furnished. 

PROPOSALS FOR MAIL WAGONS 

AN experiment with automobiles for 
mail delivery is to be made at Detroit 
soon, which, it is believed, will largely de- 
termine the attitude of the Postoffice De- 
partment toward the request of Postmaster 
Willcox for automobile deliveries to be 
established in New York. Heretofore 
automobiles have never been given a 
thorough test in the large cities by the 
Postoffice Department. The experiment in 
Detroit will be the most extensive tried 
thus far. Automobiles for delivery are in 
service in several star routes in the Far 
West, and, according to the reports of the 
department, are doing remarkably well, 



considering the rough character of the 
work they are compelled to do. 

In New Mexico an automobile line is 
carrying the mails from Roswell to Tor- 
rance, a distance of eighty miles, through 
a comparatively new country. In Northern 
Utah the machines are in service from Dra- 
gon, the terminus of a railroad, to Vernal, 
a distance of about fifty miles. Both of 
these star routes have only recently been 
established. The means of transportation 
formerly used in both cases, as in all re- 
gions untouched by railroads, were 
stage coaches. Automobiles were first tried 
in the mail service in Buffalo, during the 
exposition, in carrying the mail from the 
main postoffice to the exposition grounds. 
They gave fairly satisfactory service. 
Postmaster Willcox believes firmly in the 
possibilities of the machine for the expedit- 
ing of the mails in New York ^ty, and 
will seek to have special opportunities 
given automobile concerns in competing for 
contracts. — [From Washington Corres- 
pondence to New York Tribune. 

So far, the principal obstacle to the 
establishment of mail collecting and mail 
delivery service by power wagons has arisen 
from the inability of manufacturers to find 
time for paying attention to the subject and 
designing wagons adapted for the work. 
The postoffice department's requests for 
bids have remained unanswered or have 
been answered only by mushroom concerns 
offering no sufficient guarantees of respon- 
sibility. 

WHO SHOULD MAKE THE MOTORS? 

TTHE Lake Shore & Michigan Southern 
* Railway Co. has ordered seventy-five 
gasoline motors at its Collinwood shops, 
and they will soon be installed for subuit>an 
traffic. It is the purpose of the company to 
enter into competition with the electric 
roads on suburban traffic. — [From Wall 
Street Summary, New York.] 

It is sincerely to be hoped that the 
Lake Shore R*y. Co. has done something 
more than merely "ordering" seventy-five 
gasoline motors. Unless the Collinwood 
shops have had the manufacture of gasoline 
motors under preparation for at least two 
years, the chances against their produc- 
ing a really serviceable engine for the heavy 
work contemplated are overwhelming, if the 
experience of automobile manufacturers 
counts for anything. The six-cylinder 
motor recently placed in a Delaware & 
Hudson R'y. motor car by the General 
Electric Co. was even imported from Eng- 
land, but that was probably an error of 
judgment at the other extreme. The Chi- 
cago Commercial Motor Vehicle Co. of 
Harvey, 111., spent two years in experiment- 
ing with cylinder castings alone, at its own 
foundry, before they thought they had 
something good enough to offer the public 
•in their 5-ton Whiting truck. 



BRIE GOES ABROAD FOR MOTORS 

TTHE Erie Railroad has taken the in- 
* itiative in the East in the matter of 
adopting the motor car for suburban ser- 
vice and has placed a contract for a Ganz 
steam motor car for trial on one of its 
branches. The use of these cars for this 
class of traffic is felt to be a future certain- 
ty, and several such cars with different 
styles of motor are already being operated 
in the West with success. The main ad- 
vantage is that they are much more econ- 
omical of operation than a whole train 
such as now takes care of local passenger 
traffic 

The operation of the present mixed 
trains is costly and in many cases a losing 
proposition. With the motor cars, how- 
ever, the expense is reduced to a minimum, 
the service is better and cleaner, and time 
schedules may be arranged which will give 
more frequent service to all local points on 
a line. Furthermore such cars can be 
stopped at the smallest hamlets, greatly to 
the convenience of residents at such points. 
The trolley lines paralleling steam roads 
have proved to be serious competitors and 
railroad men are looking forward to some 
means whereby they can regain traffic 
which formerly was theirs exclusively. 

The cost of operating these motor cars, 
it is said, is only 25 per cent of the cost of 
running locomotive trains. The speed of 
the auto car is practically unlimited, and 
they may be stopped at crossroads and 
handled similarly in every respect to trol- 
ley cars. 

The new Erie car will be of steel con- 
struction, all the equipment being imported 
from Budapest. The car body will be built 
here. This car will be 57 feet long, weigh 
40 tons and will seat 60 persons. It may be 
run at a rate of 50 miles an hour. The 
forward truck of the car will be equipped 
with two 50-hp. compound steam motors. 
Steam will be furnished by a small water 
tube generator (42 inches high by 36 inches 
in diameter), which can burn either crude 
oil, coke or anthracite coal. 

The generator will be installed in a 
small compartment in the front end of the 
car, which compartment will have accom- 
modation for the operator. When coke or 
coal is used the generator will be fired 
from the top through its central portion in 
much the same manner as the **base bur- 
ner** stove. The control levers are to be 
operated in a similar manner to those of 
an ordinary trolley car. The steam motors 
will be enclosed in a dust proof case filled 
with oil. When running at full speed the 
fuel consumption will be about 16 pounds 
of coke or coal per mile. If crude oil is 
used it is claimed that the consumption will 
be less than one gallon per mile.— [From 
Buffalo News. 

Is the competition between railway 
companies for securing suitable motors for 
individual motor coaches in suburban and 
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local inter-urban service a sharp one? 
Some idea on this point may be formed 
from the fact that in nearly all reports of 
the railway companies* intentions which 
find their way to the press columns, the 
trials are to take place "on one of the 
branches" of the railway, but it is practic- 
ally never permitted to be known on which 
particular branch. Prying eyes are not 
welcome. Each road strives to reach con- 
clusions in advance of its competitor. 

Secrecy unfortunately works both 
ways, depriving its author of the benefits 
which might be derived from nearby 
sources of valuable information. In the 
case of the Erie R'y- Co. it seems a pity 
that it should have found it necessary to 
go to Hungary — progressive and enthusias- 
tic for scientific advancement as are the 
people of that newly liberated country— for 
a motor design. So far Hungarian engine 
and motor builders have been gluttons for 
fuel economy^ — a somewhat overrated fea- 
ture in the true economics of the internal- 
combustion engine, however, valuable in 
steam practice. 

. STBAM VEHICLES FOR ORE FREIGHTING 

P XPERIMENTS with the automobile in 
^ ore freighting over mountain roads in 
Mexico will be made by the Mexican Con- 
solidating Mining and Smelting Company 
of Boston, operating the Nueva Australia 
and Porvenir mines in the Gfianacevi dis- 
trict of the State of Durango. 

Two steam cars of 60-hp, capacity 
each are being built for the company in 
Buffalo, N. v., and will be shipped to Mex- 
ico as soon as completed. The cars will be 
placed in service between the mines and 
some railroad point yet to be determined. 
It is possible to make connection with 
either the Mexican Central or Mexican 
International roads. John T. Judd, one of 
the principal stockholders in the company, 
is now in Durango for the purpose of de- 
ciding on the route and preparing the road. 

Each car will be equipped with a 
drum containing stout steel cables, the 
cables to be used in facilitating the ascent 
of grades with heavy loads. They will be 
fastened to tree sor boulders some dis- 
tance ahead of the machine, and will be 
taken up by the drum as the car ascends 
the grade. The experiment will be watch- 
ed with great interest by other mining con- 
cerns in Mexico, and if it demonstrates the 
success of the automobile in ore freighting 
in mountainous country the example of the 
Boston company will be followed. — [From 
San Antonio (Tex.) Express. 

it it 

MOTOR BUSES FOR LAKE RESORTS 

THE Milwaukee Automobile Transit 
Company has been organized to 
operate automobile buses from Milwaukee 
to several of the adjacent inland lake re- 
sorts. Active operations will commence 
early in the spring. The company has a 
capital of $15,000. 



AUTOMOBILE FIRE ENGINE 

THE board of safety in Alliance, O., is 
considering the installation of auto- 
mobile chemical engines and hose wagons. 
The chief of the fire department wisely be- 
lieves that the use of automobiles equipped 
with fire apparatus would avoid much of 
the expense incidental to keeping teams of 
horses, while at the same time giving more 
efficient service. And he supports his pe- 
tition to the board of safety by stating that 
an automobile chemical engine now on the 
market not only carries tanks, hose and de- 
partment men to the scene of fires at the 
rate of 30 miles per hour, but uses its 
power as a pumping engine to assist the 
water-works in affording a good pressure 
for fighting fires in outlying districts where 
the water pressure is low. 

THE THIRST FOR KNOWLEDGE 

A LL over the country automobile schools 

spring up and are attended by men of 
all classes. The people are getting tired of 
running automobiles in the haphazard man- 
ner which breeds repairs and expense which 
might be avoided. Naturally, the tendency 
to take the care of motor vehicles more 
seriously will benefit the owners of power 
wagons first and foremost, resulting in 
placing at their disposal men who have 
shown their interest in the subject by vol- 
untarily submitting to schooling and who 
will therefore afford needed material for 
what is most of all wanted in the power 
wagon service of business men, namely, 
earnest and competent foremen willing to 
learn all the time. 

Cleveland, O., gives a good example 
of the expansion which is taking place in 
the school work referred to. There, as in 
many other cities, it is the Y. M. C. A. 
which has .taken the initiative. These 
initials now stand facetiously for Young 
Men's College of Automobiling. 

Beginning next Tuesday, says a recent 
press report on this subject, instruction in 
the operating and repairing of automobiles 
will be given daily and nightly. A class for 
owners and prospective purchasers of ma- 
chines will also be in operation. 

This unique departure from ordinary 
Y. M. C. A. work was decided on by the 
educational committee when it became 
known that the automobile school, in oper- 
ation for the last two years, had become so 
popular that it was impossible to take care 
of all who wished to attend. Tt was then 
voted to engage a competent instructor to 
devote his entire time to the work, and to 
have classes both morning and afternoons, 
as well as in the evening, instead of at night 
only, as heretofore. 

Louis J. Bnschman, B. S.. has been 
placed in complete charge of this work of 
instruction. He had already shown his fit- 
ness by his success as instructor at the even- 
ing classes. He is a graduate of the Case 
School of Applied Science, and has had 
several years of practical experience in the 

D 



automobile and gas engine business. He 
has been given the title of principal and his 
service began March 1. 

The instruction as mapped out will be 
of a thoroughly practical nature. It will 
be the constant aim not only to show the 
students how to operate, care for and re- 
pair automobiles, but also to make the rea- 
son for each act perfectly plain. The ground 
work will be laid in a series of sixteen ex- 
planatory lectures, illustrated with both 
stereopticon views and parts of cars. 

The shop laboratory will come next. 
There the students will be taught all th it is 
necessary for the competent chauffeurs to 
know. For instance, the carburetor will be 
thrown out of adjustment, and each will be 
set to test the efficiency of the engine until 
he finds the adjustment that will give the 
maximum power from the least amount of 
fuel. They will also be taught to set the ' 
exhaust and inlet valves so they will open 
and close in right relation to the explosion 
within the cylinder. Instruction will be 
given in how to set the ignition system so 
that the spark will explode the gasoline 
within the cylinder at the proper moment. 

Having satisfactorily passed through 
this course, the student will be given prac- 
tice in the running of a car. On a sta- 
tionary car they will be taught how to con- 
trol the engine and handle all the levels 
which change the speed. Actual road prac- 
tice will follow when the desired efficiency 
has been reached. The men will then be as 
competent chauffeurs as schooling can 
make them. 

It is expected that a large class of 
owners and prospective buyers will join 
the special classes which will be held for 
them Tuesdays and Fridays at 5:30 p. m. 
Men who desire to be tutored privately also 
will be accommodated. A class for sales- 
men and men who work in garages in plan- 
ned to meet in the morning, when their 
work is lightest. 

AN electric ambulance is to be operated 
at the military academy at West 
Point. It will be tried under service con- 
ditions at Plattsburg, N. Y., in the course 
of mobilization operations next summer. 
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Traffic by Motor Power in Europe 

MAINLY A JDIGEST OF THE BRITISH AND CONTINENTAL 



MILLIONS FOR MOTOR BUSES 
TTHE London General Omnibus Company, 
* whose chairman (president) declared 
six months ago that the shareholders would 
find horse-drawn omnibuses to be the back- 
bone of the company for some years to 
come, has appropriated one million sterling 
for the purchase of power buses, with the 
full approval of the shareholders. One- 
half of the five million dollars is to be real- 
ized from sales of horses and other prop- 
erty, the other one-half by a new issue of 
bonds. 

An announcement of this important 
appropriation is accompanied in the latest 
issues of the British power wagon press 
with some exultation over bringing to time 
a large and conservative company whose 
previous policy seemed to imply a negation 
of power wagon economy. 

British orders for power trucks and 
delivery wagons also seem to be rapidly 
increasing. The Commercial Motor writes 
on this subject: 

Orders for self-propelled delivery 
vans give every promise of becoming a 
good second to those for motorbuses. We 
have not hidden away or disguised the 
many difficulties which have confronted 
pioneers during the past nine years, but 
there arc now no sufficient grounds for ad- 
verse criticism: no carrier or tradesman 
can any longer withstand the tide of public 
opinion. The unmistakable demand for 
greater despatch in the transport of goods 
and parcels imposes conditions of service 
which arc beyond the limits of animal pow- 
er, and the reality of this subtle force has 
been both recognized and acted upon by 
not a few of our greatest carrying under- 
takings. 

There are, however, hundreds of 
potential users who continue to look on 
from the outside. They, haltingly and with 
dangerous hesitancy, are waiting until it is 
*'beyond question" that a motor will sa^e 
them money, whereas their more up-to-date 
competitors appreciate the fact that the 
real function of the motor is to make 
money for its owners. A steamer, admit- 
tedly, costs more for operation and main- 
tenance than a sailing vessel, yet no ship- 
owner, whose foresight in the transitional 
days led him to be amonpt the first to 
make the change, had occasion to regret it ! 
And the analogy is not without instruction 
for those who are tempted to fold their 
arms and pose as wise men. Are not many 
of these courtinjf as rude an awakening as 
has befallen the older London omnibus 
companies? Why invite competition by 
lethargic indifference? Our considered 
opinion, and one from which we know we 
shall have no occasion to depart, is that no 
trader can afford to ignore the effect of 
motor delivery services upon his business. 
To do so will convince his customers that 
the internal organization and methods of 
his house are also out of sympathy or keep- 
ing with the times. The thoughtful and 
farsighted man of business will refuse to 



listen to the warning of ignorance which 
advises a policy of laissejs faire ; he will 
order at least one van, and will re-arrange 
his rounds to suit its greater range of ac- 
tion and capacity for prolonged, consecu- 
tive services. 

The "tide of public opinion** and the 
"unmistakable demand for greater despatch 
in the transport of goods** would seem to 
be somewhat brutal instrumentalities to 
call to the aid of the power wagon move- 
ment, if they were not wholly compatible 
with the pecuniary interests of merchants. 
The Power Wagon would prefer to show 
the merchants first on what side their bread 
is buttered and to deal with fickle "public 
opinion** and the "unmistakable demand** as 
mere reflections of demonstrated possibili- 
ties. An "unmistakable demand/* however 
urgent, would probably not avail if it could 
not be met with profit and satisfaction to 
both sides. 

* * 

MAINTENANCB ORGAHIZATION 

UNKNOWN alike to the technical and 
lay press, Mr. dc Prelle de la Nieppe 
has been quietly carrying on his work as chief 
engineer of the London Road Car Com- 
pany, working very much in the background, 
but none the less effectively ; in fact, it is 
largely due to his eflForts that the chairman of 
the company was at the last meeting able to 
announce that the motors had made up the 
deficit caused by the horsed vehicles. 

Mr. de Prelle de la Nieppe, better 
known among his men as Mr. de Prelle, 
stands for organization. 

"I have heard a lot about your repair 
work, Mr. de Prelle," remarked our repre- 
sentative. 

"Ah ! yes, I will show you one or two 
little repairs if you come with me." 

We followed our guide into the great 
repair shop, in which were a few omnibuses 
in various stages of dismantlement 

"Here," said he, "is a back axle that 
came into collision with a lamp-post and 
got broken off at the end. You see, it is 
repaired by tapping a piece in, and the 
piece so tapped in is locked securely, so 
that I defy any man to move it I was ad- 
vised to lock it with a set screw, but that 
would mean heating the end, drilling, and 
rehardening; that is not good enough, so 
I have locked it without, by simply dipping 
the screwed part in acid from an accumu- 
lator.*' 

We went on, and were shown a crank 
case which seemed broken beyond hope of 
repairs, yet it was being repaired, and most 
effectively, too. A differential case was ly- 



ing with the flanges at the end of the dif- 
«:ferential shaft bearings broken, but effec- 
ftively put" on again. We called attention 
Vo it. 

"Yes, that got broken in an accident," 
said Mr. de Prelle, "and you sec how I 
have repaired it It is as strong now as 
ever it was." 

The speaker was quite right; a finer 
sample of well-thought-out repair we never 
wished to see. 

"How many buses have the Road Car 
now, Mr. de Prelle? " we asked. 

"Let me see,** said our guide, thought- 
fully; "twenty-six Ehirkopps, twenty-five 
Straker-Squires, one Oarkson, and thirteen 
Germains, making in all sixty-five. The 
Germains are not running; they are to be 
sent back to Belgium. They are good lit- 
tle buses, and though they are only from 16 
to 22 hp. they are very fast on the level; 
that is because they are so light — they only 
weigh 3 tons 8 cwts. empty. They arc not 
sufficiently strong uphill, though, and are 
going back to be fitted with more powerful 
engines and different gears." 

"What do you think of the Straker- 
Squires?" we went on. 

"They are grand machines, and they 
are so accessible," was the answer. "See 
here," and he pointed to one machine that 
was having its engines examined. The fit- 
ter in charge of the job looked up, and call- 
ed the chief engineer's attention to the fact 
that all that wanted doing was the fitting 
of one new gudgeon pin, as there was too 
much play at that point 

"That 'bus," said Mr. de Prelle, "has 
been over 20,000 miles with beginners 
learning on it, and has only missed very 
few journeys; that speaks for itself." 

We remarked that that was hardly 
fair usage. 

"Yes," was the answer; "you see, our 
horse drivers when they take to motoring 
apply the brakes in the same manner as 
they have been used to— they run right up 
*o an obstruction, then out comes the clutch, 
and the brakes they go bang. It is very 
severe, but the "bus can stend it, and very 
soon the men become experts." 

Another 'bus came in with the cylin- 
der jacket cracked on the outside, and 
slightly leaking. Immediately it was taken 
in charge by the fitters, who at once gather- 
ed round to take their instructions from the 
chief. 

"Take some thin cc^er," he said, 
"and a round-nosed chisel, open the crack, 
hammer the copper in, and you stop that 
leaking by putting sal-ammoniac inside 
your water-jacket, leave it an hour, and 
then wash your cylinder-jacket out with 
clean water." 

"You see," continued our mentor, "a 
'bus comes in, and as soon as it has come, 
the fitters take charge of it I have a sys- 
tem by whidu^o 'bus is allowed to go out 
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of th-^ sheds without proper iiispectioii» and 

tmrything that has to be done by fitters I 
tell them. With my organization, I can tell 
exactly what every 'bus is doing. Ah! you 
should come down to the garage at night 
when they all come in, and Me how it is 
done." 

When we arrived at the garage in the 
evening everything was very quiet and bus- 
iness like; 'buses came in and were imme- 
diately taken charge of. The men know 
what parts they have to inspect every night, 
and consequently the great machine of or- 
ganization works smoothly and without fric- 
tion. 

We walked round the great shed, now 
lit brilliantly by electric light Occasionally 
the foreman walked up and took his in- 
structions. Here a man was found clean- 
ing a machine so that the grit dropped on 
to the machinery. The engineer was on to 
him like a shot, and he was promptly shown 
how to work. Nothing seemed to escape 
the sharp eye of the chief engineer, who 
was in very truth **all over the shop." — 
[From Motor Traction. 

♦ * 

REAL ESTATE MEN, TAKE NOTICE 

ANEW era is about to commence in the 
Manchester district with the advent of 
the motor 'bus. A company is now being 
formed, with a strong board of directors 
well known in the engineering world, to 
run a service of 'buses about the Manchest- 
er suburbs, inter-connecting them where at 
present no means of communication exists, 
and linking them up to the existing lines 
of trams and railways. The conditions of 
the Manchester suburbs are such that they 
are in nearly every case well supplied with 
travelling facilities into the city, both by 
train and tram, but there are no means of 
going from one to the other without going 
into Manchester and out again, travelling 
perhaps fifteen to twenty miles to get to a 
place only six miles distant. The present 
scheme, therefore, is to link up these vari- 
ous places by motor 'bus, at the same time 
opening out the cross roads for building 
purposes. 

Arrangements have been made for the 
immediate delivery of forty omnibuses, 
enabling the company to start operations 
without delay. Eventually, it is proposed 
to purchase some 150 vehicles.— [From 
Motor Traction, 

Similarity between the conditions re- 
ferred to and those existing in the suburban 
districts adjacent to Boston, Philadelphia 
and some other American cities, will be im- 
mediately noticed, but probably it will 
here be considered a matter for the 
established street railway companies, rather 
than for a new and independent organiza- 
tion, to institute and operate belt line com- 
munications by power omnibuses. As a 
;ule this class of traffic will not sustain an 
independent fare under American condi- 
tions, while under the transfer system it 



may thrive and contribute greatly to that 
upbuilding of intermediate, thinly popu- 
lated territory to which allusion is made. 
Some form of co-operation between the 
street railway companies, the real estate 
owners and the powers who allot the funds 
for road-building, seems to be strongly in- 
dicated as desirable, and the power omni- 
bus is, of course, the only available means 
for bringing them together where the traf- 
fic will not pay dividends on a trolley line. 

^POWER BUS TRIALS IN PARIS 

A LTHOUGH the construction of the un- 
*^ derground railway in Paris, and its 
continual extension, in accordance with the 
general plan, to many parts of the city has 
caused an active competition with the omni- 
bus system, no serious attempt has been 
made until very recently to meet this com- 
petition. In some portions of Paris omni- 
bus lines from which a large portion of the 
traffic has been diverted have been discon- 
tinued, but on the whole an extreme conser- 
vatism has been shown in dealing with the 
question of improved transport on the sur- 
face. Meantime other cities have shown 
activity in the improvement of methods of 
surface transport, and in London the auto- 
mobile omnibus has made greater advance 
in public favor than in France, notwith- 
standing the success which has attended the 
development of other types of automobiles 
across the channel 

In a recent issue of ''Le Genie Civil" 
an account is given by Col. Espitallier of 
the difficulties which have been in the way 
of the automobile omnibus in Paris, and 
the plans which have been made to over- 
come the obstacles which have deferred 
the advent of such vehicles on the streets. 
An important element in the supercession 
of the horse by the machine is that of oper- 
ative cost, and in this respect London, un- 
der different fiscal conditions, has a great 
advantage over Paris. Thus the "essence*' 
(gasoline) which constitutes the most suita- 
able fuel for such vehicles costs only seven- 
teen francs per hectohtre in London, while in 
France the price is increased by ten francs 
for duty, and in Paris by twenty francs 
more for the municipal tax, the selling 
price being forty-seven francs fifty centimes 
per heceolitre. For the 300 omnibuses op- 
erated by the Paris company this means a 
cost of 2,500,000 francs per annum greater 
in Paris than in London. There is, there- 
fore, in Paris a necessity for the demon- 
stration of the actual operative efficiency 
and economy of the automobile omnibus 
before a company such as that controlling 
the Paris omnibus system can feel justified 
in making the change from animal to 
mechanical power, with all the investment 
outlay which it involves. 

[Why so sure of an investment out- 
lay ? Immense real estate values may be re- 
leased by the conversion.] 



Compagnie Generale des Omnibus in- 
vited a number of eminent builders to sub- 
mit such vehicles to a series of identical 
trials. As a consequence of these investiga- 
tions a regular service was started between 
the Bourse and the Pont d'Alma and 
maintained during the month of December, 
at the time of the Automobile Salon, witli 
much success. The time for the traverse 
of the course was nineteen minutes, which, 
with a stop of five minutes at each terminal, 
makes forty-eight minutes for the round 
trip, and this schedule was maintained with 
perfect regularity. 

There is a general similarity in ap- 
pearance in the different machines, this be- 
ing due to the fact that each manufacturer 
furnished his own chassis, while the bodies 
of all the vehicles were supplied by the om- 
nibus company from standard patterns. As 
a matter of fact, it does not appear that any 
of the machines were especially designed 
for the special service in the streets of 
Paris, the running gear in each case be- 
ing that already devised for trucks and lur- 
ries for the transport of merchandise, the 
omnibus bodies being mounted upon the 
chassis to convert these vehicles into pas- 
senger omnibuses. Nearly all of the ma- 
chines submitted for trial were operated by 
internal-combustion motors connected to 
the driving axles by gearing, but among 
them were some using electrical transmis- 
sion, the motor driving a dynamo feeding 
electric motors on the axles, this system 
giving great flexibility of control, necessary 
in the crowded streets of a great city, while 
one vehicle used the Serpollet system, in- 
volving the steam boiler of the instantan- 
eous flash type and the steam motors asso- 
ciated with this design. 

In general, it appears that motors run- 
ning at speeds of not more than 300 to 900 
revolutions per minute are better adapted 
for omnibus service than those running at 
higher rotative speeds. In view of the oc- 
casional steep grades to be overcome, it has 
been thought advisable to provide from 
30 to 34 hp., the omnibuses themselves 
weighing from four to five tons, in addi- 
tion to the weight of thirty passengers and 
the conductor. The results obtained in 
service in the streets of Paris show that 
the cost of fuel is about twenty centimes 
(4 cents) per kilometre. 

One of the important elements in the 
operation of automobile omnibuses is the 
question of tires. The various machines 
submitted in the trials were equipped with 
tires of various types. — [From Engineering 
Magasine, 
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Profit and Loss 

Are your wagons profitably employed? 
Probably not. 

Perhaps if you and your drivers were to regularly 
read the pages of THE POWER WAGON enough 
enlightenment could be gained to warrant the hope that 
the leaks — if there are any — could be stopped. 

We make a specialty of helpful suggestions — sell- 
ing them of course. 

The cost is small. 

Merely $2 sl year. 

It isn't often the chance to make money is sold so 
cheap. 



SUBSCRIPTION ORDER 



THE POWER IVAGON PUBLISHING CO. 

AMERICAN TRUST BLDC.. CLEVELAND. O. 

Enclosed please find $».00, for which send IHE POWER 
WA GON fyr one year to 

Name 



Post Office 

State. 
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WAGONS FOR GOLD TRANSPORT 

i^NE of Boston's financiers, Mr. L. M. 

Hart, has extensive interests in Mexi- 
co and among his enterprises are several 
gold mines. Ever since these mines were 
opened there has been trouble with the 
Yaqui Indians. The nearest railroad is 
many miles away, and all the gold taken 
from the mines must be sent there for 
shipment to the north or the capital. It is 
the custom of the Yaquis to attack the gold 
trains, swooping down on the guards in the 
narrow passes and mountain roads. As a 
consequence it has been found necessary to 
increase the number of guards until the 
gold train now resembles a small army. 
The utmost caution is always necessary, 
scouts being sent out in advance. Although 
this is in a civilized country the Mexican 
Rurales have never found it possible to 
clear the mountainous region of the In- 
dians, who, on the approach of the troops 
fly to their hiding places, to venture out 
again on the approach .of the gold train. 
It will be remembered that less than a year 
ago several Americans were murdered by 
the Yaquis while on a visit to their claims. 

Mr. Hart became convinced that auto- 
mobiles could be used to advantage in the 
transportation of bullion in Mexico. 
Among other advantages counted on were 
the facts that only one-tenth the force of 
men would be needed in carrying the gold 
and the time consumed would be, at the 
very least, but one-fifth of that now neces- 
sary. The saving in cost would, for these 
reasons, be an appreciable one. No ordin- 



ary touring car could be used, however. A 
war car was required. Taking the matter up 
with an automobile manufacturer of Buf- 
falo the preliminary plans for a suitable 
vehicle were drawn. The chassis and larg- 
er portion of the body are to be of the 
regular stock model touring car, but there 
the resemblance ends. Bullet proof armor 
plate will be used to protect the working 
parts, the front seats and the tonneau, so 
that machinery and passengers may be 
safe from attacks both on the level ground 
and while running through defiles where 
an attack from above might occur. 

A place will be provided in the ton- 
neau for carrying gold and either one or 
two rapid fire guns will be mounted in the 
front and rear compartments of the body. 
The rapid fire gun feature, it is expected 
will be a great advantage since now, owing 
to the topography of the country it is al- 
most impossible to transport any heavy 
arms of defense unlimbered and ready for 
work at a second's notice. 

MORE CAPITAL FOR ATLAS TRUCKS 

ON April 1 Walter G. Morse, who for 
six years past has been president of 
the Second National Bank in Springfield, 
Mass., will become secretary and treasurer 
of the Knox Motor Truck Company in that 
city. The capital stock of the Knox com- 
pany has been increased from $150,000 to 
$250,000, the sum thus represented being 
the investment made by Mr. Morse. Harry 
A. Knox is president and W. S. Pease, vice 
president of the company. 



MORGUE MOTOR AMBULANCE. 

TTHE commissioners of Allegheny coun- 
* ty, in which Pittsburg is located, have 
decided to provide the county morgue with 
an automobile ambulance. As a result of 
the installation four horses and two wagon 
ambulances will be displaced the moment 
the motor vehicle is put in service. The 
commissioners state that the practice of 
keeping horses in the morgue building has 
proved offensive. It has been conclusive- 
ly shown that the horse-drawn ambulance 
is too slow for the long distance trips which 
must be made, and that the loss of time to 
the deputies, and other civil servants who 
have to ride in these vehicles, is of itself 
enough to justify the installation of a pow- 
er ambulance. 

ECONOMICAL LIBRARY WAGONS 

A FTER a year's experience the Chicago 
public library authorities have come to 
the conclusion that the three motor wagons 
which have been in operation during that 
period have performed their service at one- 
third the cost of horse-drawn vehicles. The 
average cost of operation per mile is .015 
cent. 

A motor bus transportation service 
has been commenced between Albany and 
Schenectady. 

The city council of Coshocton, O., are 
considering the installation of motor-drawn 
fire department vehicles. 
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Front Axle and KNUcaoE.— The 
Diamond Chain & Manufacturing Company, 
of Indianapolis, makes an I-beam axle and 
steering knuckle described as follows : The 
I-beam of special section is rolled straight 
from one piece of stock in either 50-carbon 
stock or chrome-nickel steel eliminating 
welds and brazed joints. The steering 
arms can be adjusted to suit any desired 
coupling — front or rear, right or left 
steering— with the same parts. The yoke 
bearings hold the wheel vertically, and 
the T-shaped spindle gives a greater bear- 
ing surface than other methods. The 
spring seat is adjustable to any desired 
position; is strong, rigid and will not flat- 
ten from action of spring. The entire axle 
permits of light construction and has been 
designed for safety, strength and long 
life. The axle will be equipped with hubs 
of special design, fitted with ball or roller 
bearings. 




Diamond Front Axle and Steering Knuckle Construction 



Digitized by 



Google 



The Power Wagon, March 22, iqo6 



21 



The American Truck 



Semi for Catalogue 



Especially designed and built for heavy commercial ser- A<mA^/%<i^ 1Ur/\^/\^ ^^-i/^lr f^£\ 

vice. Low speed— low compression— 4 cylinders 5x6"- AHieriCall JILOtOr XruCA V/0. 
32 brake H. P. motor. The power plant is easily acces- noi Elm St., LOCKPORT, N. Y. 

sible and practically FOOL PROOF. and CHICAGO, ILL., Monadnock Bldg. 



A Paying Investment 

Do you believe that, in the majority of cases, 
city merchandise can be more economically trans- 
ported by power wagons than by horses? 

Of course you do. 

But do you know the extent of the economy 
to be gained by the substitution of motor trucks and 
wagons for horse drawn vehicles? 

Few people do. 

"The Power Wagon" proposes to assist every 
branch of business in which local transportation plays 
an important part, by showing how and to what ex- 
tent motor vehicles may be used to advantage—the 
peculiarities of each business duly considered. 

Possibly such work interests you. 

If it does you should subscribe for the paper. 



SUBSCRIPTION ORDER 

THE POWER WAGON PUBLISHING CO. 

AMERICAN TRUST BLOC. CLEVELAND. O. 

Enclosed please find $2.00, fw which send THE POWER 
WAGON for one year to 

Name 



Post Office 

State 
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Diamond Chains 

Outnumber Others Outwear Others 



No chain factory uses as good 
stock as ours. "Diamond" rivets 
are made from nickel stedrHiiat's 
their distinguishing dhafactaeristic. 

"Diamond" side links are also 
made from special analysis carbon 
stock, and all holes are reamed to 
si2t and pitch — exclusive aiivan- 
tages we boast fin* our prodtaa. 




Good workmanship is not asso- 
ciated with poor factory equipment. 
The physical condition of our plant 
is unrivaled— in fact is not even 
approached 

The degree of attention we pay 
to our business is shown in the 
many little refinements of practice 
which are to be observed only in our 
establishment. This attention to 
details may not serve to explain the 
superiority of "Diamond" chains, 
but it is certainly very suggestive 
of it 



' Diamond " chains fit any standard sprockets 



Diamond Chain & Mfg. Company 



INDIKNAPOUS 
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Modem 
Commercial 
Cars 



GASOLINE AND ELECTRIC 

''Built for Business and Pleasure.*^ 




20 Paaxnger Gasoline Brake 



Trucks, Omnibuses, 
Observation Cars 




3 Ton Gatoline Tmck 



Write fot Catalogue, Specifications and Photographs 



The Auto-Car Equipment Co. 

77-79 EDWARD STRBST 

BUFFALO, N. Y. 




5 GOODRICH 

A name and trade mark to 
remember when buying 

SOLID 
RUBBER 
TIRES 

Fourteen years in the good 
opinion of vehicle users 



The B. F. Goodrich Company 

AKRON, OHIO 

BRANCHES IN ALL LAROB CITIES 



The Commercial Truck 

Cannot afford to have anything but the BEST. 




The ignition is undoubtedly the heart 
of your power wagon. !! !I 

THE SPLITDORF COIL 

is universally acknowledged the BEST. 
You cannot afford experiments. 

( Made in America Sivcb 1858 is the Sputdorp Labokatokt.) 

C. F. SPLITDORF 



17-27 Vandewater St. 



NEW YORK, N. T. 
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Pressed Steel Frames 
Automobile Parts 




A. 0. SMITH CO. 

Aftilwaukee, Wis. 



PRESSED STEEL 
TRUCE FRAMES 



^Reduce the proportion 
of unpaid load to a mini- 
mum* ^Send your specifi- 
cations and let us compare 
ideas. 



THE 



Parish & Bingham Co. 



CLEVELAND, OHIO 



The Garford Co. 

ELYRIA. OHIO 



NiAKERS OF THE 



Highest Grade G)mponent Parts 
for G)mmercial Motor 
Vehicles and 
Touring - 

Gurs 



SEND FOR DESCRIPTIVE UTERATURE 

The Garford Co. 

ELYRIA, OHIO 
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More 
Than 
85 Per Cent 



of all rubber tires used on commercial automobiles in 
this country are FIRESTONE TIRES. This is not guess- 
work. We can prove it. You can prove it to your own 
satisfaction by observation and actual count of the first 
hundred commercial aut(»nobiles you see. 

THE FIRESTONE SIDE WIRE SOLID TIRE marked 
an era in tire building. 

They never come <^the lim no matter how heavy 
the load or severe the scngce. 

They are built upon honor, of the choicest materials 
that money can buy and with the best skill to be found 
anjrwherc. 

Their wearing qualities cannot be excelled. These 
are the reasons why FIRESTONE SIDE WIRE SOLID 
MOTOR TIRES are used more than all others. 

THEN WHY NOT FIRESTONE? 



Firestone Tire & Rubber Co. 



AKRON, OHIO 



BfiAHCBSS: 



/ NEW YORK, I78« Broadway 

\ BOSTOIT, 9 Park Square^ 

J PHILADELPHIA, 211 N. Broad 

\ CHICAGO, 550 WAbasb Ave. 

/ 8T2LOiuf,2236 0UTtt8t. 

\ DETROIT, 340 JcffefMtt ATe. 
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Fogyism in Mail Service 

Indifferent Attitude of the Government to Ekx^nomy by Power Wagons 



NO one would blame the United States Govern- 
ment for being slow to adopt motor vehicles 
among the instrumentalties for performing 
its work, if there were method in the slowness. 
The Government cannot fail to recognize that the 
motor principle in transportation has come to stay 
and that various departments of public administration 
have business involving transportation work which 
may or may not be done better or more economically 
by the power wagon system than by older methods. If 
no investigation is made it must be difficult for the ad- 
ministration to tell whether they are doing their full duty 
or wasting the public funds. The criticism may perhaps 
be hazarded that any government which undertakes to 
lead in agriculture, by maintaining experimental stations 
and sowing radical agronomic literature broadcast, 
and which pushes commercial interests into new spheres 
by acquiring colonies and building canals in foreign lands, 
does fail in its full duty if it fails to investigate what such 
a powerful factor as the automobile movement consti- 
tutes in modern civilization, may be utilized for in the dis- 
charge of public work. 

In view of the indifference shown in every govern- 
mental branch, save only that of the War Department 
where economy is a minor consideration, toward the util- 
itarian employment of power wagons, the American peo- 
ple would be justified in drawing the conclusion that 
motor vehicles must be distinctly uneconomical or unre- 
liable or both under any and all conditions which it is' 
within the power of the Government to provide or create 
for its transportation work. They would be justified in 
drawing this conclusion, were not the rest of the world, 
comprising a number of conservative European govern- 
ments, much more wrapt in considerations of economy 
than our own, in accord on this, at least, that the pos- 



sibilities of motor vehicles are fully entitled to examin- 
ation and investigation with all the competence that can be 
brought to bear on the subject through energetic, first- 
hand governmental experiments. 

As matters stand, the United States Government 
seems singularly remiss, taking an attitude as if it had no 
business to step into the breach before all difficulties shall 
have been cleared away and all data shall have been 
gathered. 

It is doubtful if the saving of drivers' and attend- 
ants' wages incidental to motor vehicle service has ever 
been considered in Washington. 

Apparently the whole automobile movement has been 
viewed there solely through the eye of the daily press, 
as something sensational and lurid, fit only for ostentatious 
sport, of dubious sport value, and possibly for war. 

The attitude of the Washington authorities on the 
question of collecting and delivery of mail matter has been 
characteristic of the attitude in most other directions, 
characteristic, it seems, of a biased and unreasoning view- 
point. 

They have the right to consider reliability in mail 
service first and foremost, but not to take for granted 
that whatever measure of reliability was attained by en- 
thusiastic and possibly foolish or credulous local mail- 
carrying contractors, must be the full measure of which- 
the motor vehicle is intrinsically capable under intelligent 
care and management. 

The advancement and magnitude of the motor 
vehicle industry demand that the Government shall not sub- 
vert popular faith in the value of its product, by placing 
an official stamp of unreliability upon it through entrusting 
the test of its qualities to incompetents. 

That this is what has been done appears plainly 
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from the reply received last fall from the fourth assistant 
postmaster general in res{X)nse to a private inquiry. The 
repl}' set forth that 

"rural carriers are required to provide themselves 
with suitable horses and conveyances for use in serving their routes, 
and the department does not permit the use of the vehicles named. 

"Carriers in different parts of the country have been per- 
mitted to experiment with antomt biles in serving their routes, for 
the purpose of testing their utility in the rural free delivery service, 
but these experiments have demonstrated that, owing to the vary- 
ing condition of roads, unbridged streams and defective mechan- 
ism in the construction of automobiles they can not })e relied up 
on, and for these reasons, which also apply to motor bicycles, 
the department has declined to permit carriers to regularly use 
automobiles and motor bicycles while serving their routes. 

"Furthermore, regarding the use of motor bicycles and 
pedal-driven bicycles, it is quite difficult for a rural carrier using 
these vehicles to carry with him all the necessary equipment and 
postal supplies required of him and properly protect the mail 
from the elements. 

"The deparimont, however, sanctions the u.se of automo- 
biles, motor bicycles and pedal-driven bicycles at such times as 
it is necessary for the carriers to rest their horses." 

★ ★ ★ ★ 

In every other country within the pale of civiliza- 
tion and benefits of postal service there are mail routes 
where motor vehicles may be used and maintained under 
z proper system for safeguarding their reliability, if 
necessary, under the direct supervision of Government em- 
ployes. All the ])ostmasters in this country could be made 
to report upon the conditions in their respective districts, 
and, no doubt, men could be selected from the Postal 
Department in Washington who, after a careful study 
of motor vehicle i)ossibilities, could make a selection of 
routes or combinations of routes upon w^hich the Govern- 
ment, backed by all its resources of competent investiga- 
tion, could try out the new method. Then, if the results 
were not satisfactory, the Government's adverse decision 
would be the mature fruit of the investigation craved and 
demanded by the logic of the wdiole situation, and not a 
slap in the face from a bullying authority. 

In comparison it is interesting to cast a rapid glance 
over the attitude taken by other governments. It is ex- 
emplified in a few news reports taken somewhat at random 
— at a moment's notice — from the European press : 

An automobile parcel and general mail service was recently 
established between London and Brighton, a distance of 53 miles. 
Formerly the service was conducted by horses and stages. The 
British postal authorities have contracted with the well known 
and enterprising omnibus proprietors, Tilling Bros., for the op- 
eration of three 24 hp. gasoline vans, the chassis of which are in 
all respects identical with the motor buses the firm operates in 
London. Mail sorters travel with these vans and distribute and 
receive en route. The maximum load is 4,500 pounds. Trips are 
made in tlie night. 

The royal mail is carried between Manchester and Liverpool 
by three motor vans powered with 16 hp. four cylinder engines. 
The vans weigh two tons and carry two tons. Wheels are fitted 
with immense solid tires, and as the roads are bad are the cause 
of much trouble. At first steel tires were tried, but soon were 
abandoned for local reasons. 

Eight automobiles are to be operated at once in the Bambay, 
India, district postal service. 



In support of the motor vehicle parcel and mail 
service between London and Brighton, an appropriation 
of one million sterling was subsequently proposed in ths 
British parliament and when last heard from the chances 
for the passing of the bill seemed favorable. 

From France: 

Last month fifteen electric mail wagons were placed in ser- 
vice in Paris. Loaded, one of these wagons weighs 5,280 pounds. 
Accumulators weigh 1,320 pounds; frame, motor and body, 2,222 
pound.", ; operators ;]00 pounds. The remaining useful load is 1,- 
430 pounds. 

1 he motor of the wagon used in the Paris postal service is 
located in the center of the chassis. Transmission is effected by 
means of side chains. Twelve vehicles are kept in constant use 
and three are held in reserve. These wagons are taking the place 
of forty horses. 

ITie Paris post office employs six hundred horses. 

In Madagascar, a French dependency, six auto- 
mobile wagons had been in service for seven months 
in the collection and distribution of mail matter, last sum- 
mer. 

Germany furnishes a few examples: 

The German government regards with favor the extensive 
use of motor wagons for mail delivery. Already it has projected 
and approved plans for several omnibus lines as feeders to the 
government railways, and the delivery of light freight and ex- 
press by motor wagons having a capacity of one ton. 

In Berlin an electric parcel post van has been in service 
since 1903. and eight motor vehicles arc used by the carriers who 
have contracts with the postal authorities. Quite recently, however, 
the government decided to operate its own electric motor mail 
wagons, and the first of them is now in service in Berlin. Elec- 
tric vans and light motor tricycles will also soon be operated by 
the Berlin postal department. 

In Berlin letters and parcels are to be transported by motor 
tricycles. Thirty of these vehicles have been ordered. The en- 
gines are to be 4 hp., started by means of a crank, water cooled, 
two .speeds. The useful load is set at 600 pounds. 

Spain , Russia and Denmark contribute to the 
unanimity of enlightened public opinion on the subject: 

The postmaster general of Spain has decided upon the 
purchase of eighteen motor cars for the post-office department. 
The total cost of the cars is expected to be about $83,000. The 
annual expense of the service is figured at $26,000, which includes 
$8,000 for wages of twenty drivers, $4,000 as wages of twenty 
assistants, $6,500 for fuel, and $2,400 for garage rent, light and 
minor items. 

The Russian government uses two motor wagons for the 
delivery of mail in Odessa. The useful load of these wagons is 
600 pounds. They are fitted with 6 hp. engines, with friction 
disc change gear. Another wagon of the same type, but with 8 hp. 
engine, and load capacity of 1,000 pounds, is used to transport 
express matter. In Russia, as in Germany, light express is carried 
by the postal department. 

The Danish Automobile Works, of Copenhagen, Denmark, 
have delivered one 10 hp. and three 25 hp. motor cars to the 
Danish post-office department, which will use a dozen motor 
vehicles to deliver and collect mails in various parts of the 
country where railroads are lacking. 

* ★ ★ ★ 

Reverting to this country, it is to be said in justice 
to the Postal Department that whatever initiative has been 
taken for trying motor vehicles in Gevernment work — 
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military affairs apart — has sprung from it. In some cases 
bids to furnish mail wagons conforming to certain speci- 
fications have been invited and the replies came invariably 
from irresponsible manufacturers or not at all. It is pos- 
sible, then, that there has been a perfunctory willingness 
to see what the motor vehicle industry could do to improve 
the mail service, but the willingness has never been more 
than perfunctory, or else a greater ability and a firmer pur- 
pose would have been displayed. To advertise for bids 
and at the same time to curtail the bidders by an unreason- 
ably short time limit and to forego all direct appeal to 
manufacturers for reasons usually classified as red tape, 
are the indications of a proceeding meant more to dis- 
charge a formal obligation than to obtain results. At 
all events this sort of methods evince no study of the sub- 
ject, and in the absence of direct information of details, one 
is justified in presuming that the specifications insisted 
upon were such as no manufacturer could undertake to 
comply with. 

From what may be learned by casual inquiry, it 
seems that demands for reliability were formulated abso- 
lutely without reference to what system or quality of 
maintenance would be given the vehicles after they were 
taken into use. No self-respecting manufacturer could 
respond to demands of that nature. 

Among tht possible customers of the power wagon 
industry the National Government, more than any private 
firm or corporation, could be expected to employ experts 



to investigate conditions, formulate reasonable demands 
and secure the organization of the contemplated services. 

But so far, when it has acted at all, it has been upon 
a basis of mere untechnical newspaper knowledge or loose 
hearsay, the results, compared with those obtained by 
some private users, proving a minimum of liberal intelli- 
gence in the means employed. 

One factor in the postal service has accentuated the 
general confusion. The object aimed at has in all cases 
been that of increasing the efficiency of the mail service 
in places where the horse and wagon service was notori- 
ously inadequate. But, as postal service is not expected 
to be self-supporting in each locality, being considered as 
one gigantic business operated upon the patriarchal princi- 
ple that New York and Chicago shall pay for the facilities 
of Sleepy Hollow and Podunk, the "greater efficiency" is 
not in any one instance measured with an economical rule. 
It is a sort of self-contained efficiency measured, if at all, 
in the acclaim of local voters. A motor vehicle service 
undertaken in this spirit runs naturally to frequency of 
trips and deliveries and to neglect of economy ; since econ- 
omy is the ignored factor. It so happens to be, however, 
that economy and reliability are tied up in one bundle, 
labeled "systematic and skilled maintenance." When 
economy is neglected, reliability suffers. In other words, 
in embracing motor vehicle service the Government as- 
sumes the duty of embracing also motor vehicle main- 




Postmaster P. B. Dickerson, of Detroit, considers it the crowning feature of his administration that after nine months ot constant en- 
deavor directed upon securing government permission to institute mail service in his city he finaHy received permission during the latter 
part of Pebruary to close a contract with a local automobile firm for the delivery of mail from the Post Office to the new substation P, 
located at Lyman Court and Russell St. During the rush service' incidental to the holiday season last Christmas mail delivery by motor 
vehicles was given a trial with the four vehicles shown in the accompanying illustration, but as the service was in the nature of emergency 
work and altogether exceptional, the conclusions reached at that time were not applicable to service throughout the year. 

The service now to be established will call for a round trip in 40 minutes, the distance being 4 1-2 miles each way to station P, and 
seven round trips will be made per day, starting at 6:30 in the morning. It has been shown by trials that the vehicles make the trip one way 
in 15 minutes. Postmaster Dickerson figures that the service in this instance will cost $2100 more than wagon service per year, but that it 
will be so much more effectual as easily to make up for the extra cost, as the numerous factories in the vicinity of the new sub-station 
could not be accommodated by the slow wagon service. 
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tenance, and not leaving the latter to the accident of local 
understanding of the subject. 

May the Government, when hereafter it promotes 
the employment of power wagons, follow the admirable 
plan of one well-known jobber in ball-bearings who in- 
sists, before accepting any order, upon knowing the exact 
conditions under which the bearings are intended to be 
used. The maintenance of ball-bearings is anything but 
onerous, but the possible stresses are important. In motor 
vehicle service the ^stresses are important, to be sure, 
but the maintenance still more so. 

It may be difficult to control maintenance in an in- 
stallation of mail wagons operated by private parties on 
a contract plan. If so, the upshot of the condition which 
confronts the Postal Department is a moral obligation 
to assume the maintenance control where such service is 
established or to establish it only where the entire opera- 
tion of the system is in its hands. It would soon accumu- 



late special experience permitting it to dictate suitable 
terms and methods of maintenance to individual mail ser- 
vice contractors. The entire country would be the gainer 
from the experience so disseminated. 

The first step, it would seem, should be in the direc- 
tion of selecting and organizing routes on which power 
wagons may be installed in service with a view single to 
economy and the concommitant reliability, without at- 
tempting to graft onto this purpose the complication of 
a more efficient, viz. frequent, delivery of the mails. To 
start with that which is most difficult and least conclusive 
seems amateurish, whatever may be the degree of urgency 
in each instance. 

And in view of the unjust strictures upon the inher- 
ent qualifications of power wagons for the Government's 
postal work, which have already been implied by this 
reversal of the natural order of things- in the past, it is 
indefensible. 



Trucks at Play 



A LL work and no play, etc.* — without the*'stunts'* 
r\ the power wagon would be a dull machine. Every 
creature in the days of youth must unfold its powers in 
sport and play, athletics and contest, m order to gain its 
own confidence no less than to convince and impress the 
surrounding world, and above all to find and extend the 
limits for its capa- 
bilities through 
reaching beyond 
them. 

The power wag. 
on is in no excep- 
tion, though en- 
dowed with the 
universal instincts 
for self asserti o n 
and self develop- 
ment only through 
its maker as a 
proxy. Hail the 
manufacturer who 
takes enough 
pride in his off- 
spring to p u t it 
through the paces 
and double hail if 
he wisely commits 
to the photogra- 
phic plate the re- 
collection of the 
particular form of 
prowess of which 
his mecha n i c a 1 
child proved itself 
capable. In 




THE HORSE THAT PULLS TRUCK WHIGHING 3OOO POUNDS AND DEAD LOAD OF 
3200 POUNDS UP A 35 PER CENT. GRADE. 



schools and colleges the sympathetic professor de 
lights in the physical feats, courage and alertness 
of the student who also gives promise of a use- 
ful career by attention and ability at the desk and in the 
laboratory, while neither the flabby bookworm nor the 
vainglorious athlete who falls behind in the studies ex- 
cites admiration. 
Similiarly, there is 
something refresh- 
ing in the gambol- 
ing stunts of the 
staid young truck, 
soon to be tied 
down to the mon- 
otonous earning of 
plain commercial 
profits, while the 
machine construct- 
ed especially for 
useless won d e r - 
perform an ces 
draws only a qual- 
ified hurrah fol- 
lowed by a sigh at 
the misdrection of 
efforts. 

No one with the 
slighest com p re- 
hension of pow e r 
wagon affairs fails 
to preceive that 
the most extraor- 
dinary test of per- 
formance — of the 
kind which may be 
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shown in a picture — must fall short of proving economy 
in daily use, the prime essential in commercial employ- 
ment, but, on the other hand, no one should fail to realize 
that the extraordinary performance, graphically shown, 
proclaims to thousands who don't know what power 
wagons can and cannot do just what is still considered 
unusual and specially meritorious and thereby enables the 



the world at large may be doubtful, but it is a fact never- 
tlieless that almost any friction drive would do as much 
when new, and that the special virtues of the Lambert 
drive do not reside in anything shown in the picture but 
in the use of certain materials in the friction disks — 
aluminum in the flywheel disk facing and strawboard 
fibre in the disk working edgewise. Probably the wi^rld 




LAMBERT MODEL A TRUCK ON TEST, DRAWING A CAST IRON ENGINE BED WEIGHING 3300 POUNDS UP A 
35 PER CENT. GRADE— MOTOR TWO-CYLINDER OPPOSED 5|" X 6". 



prospective purchaser of wagons to gauge with some Ac- 
curacy their fitness for coping with the work he has on 
hand for them. 

We severe arithmeticians who must habitually brush 
aside all that is merely pictorial in order to get at the facts 
and figures with un warped judgment, have reason to be 
thankful for every dash of color that may be thrown 
over our black and white subject without marring the true 
perspective. Pictures as well as words and figures can 
lie. Not only may they be **doctored," doctored innocent- 
ly or with intent to deceive, but they may suggest by th'^ 
mere selection or arrangement of the subject what never 
vras or took place. We are grateful for those that are 
truthful in the essentials. 

The picture presented herewith was made especially, 
it is believed, to convince doubting Thomases that the 
Lambert friction drive is sufficiently positive to pull 
enormous loads up steep hills, or, in other words, that 
the friction drive will do as much as any gear drive in 
this respect. Probably this is exactly the point wheie 



?X large also forgets that every motor vehicle, with only 
one or two exceptions, is operated by friction where the 
tire touches the ground. Why so severe on another fric- 
tion element, better protected, higher up? 

Nevertheless the picture is interesting. The public 
has been surfeited with accounts of hill-climbing contests 
of automobiles. The impression has been created that it 
was something wonderful for a gasoline machine to propel 
itself over a steep gradient, and, while this impression 
is giving way to a better understanding, many still be- 
lieve that the gasoline engine is unadapted for pulling 
heavy loads. 

What a simple engine it is, too, in this case, as shown 
in the second illustration! This is the horse which pulls 
that load up that hill, without discomfort to any living 
creature. 

Is there not food for reflection in this, as to what 
the power wagon is going to be in this civilization with its 
immensity of work before it and its scarcity of men will- 
ing to work for any one but themselves ? 
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Some Critical Opinions 

Discriminating Readers Express Their Views of the Work "The Power Wagon" is Doing 



SOMETHING REALLY HIGH GRADE 

I have just finished reading the first number of the "Power 
Wagon" and I congratulate you very much upon it. It is refresh- 
ing and encouraging to find something really high grade in the 
field where inferiority seems to be the general rule. 

H. P. MAXIM. 

Hartford, Conn., March 23, 1906. 

SPLENDID STANDPOINTS 

We have received the first copy of Power Wagon, and the 
writer is free to admit that from a great many standpoints, it 
is certainly a splendid paper. We trust that you will have every 
success in the world with your publication. 

The writer was one of the early pioneers in the commer- 
cial car field, and has done a great deal of experimenting. 

Wishing you every success. 

THE LOGAN CONSTRUCTION CO., 
B. A. Gramm, Vice-Pres. and Gen. Mngr. 
Chillicothe, Ohio, March 21, 1906. 

PREDICTS GREAT SUCCESS 
The initial copy of your periodical came to my desk, and I 
was much pleased with its appearance. The reading matter cer- 
tainly contains valuable information and instruction to all inter- 
ested in cheapening city hauling and economic possibilities of 
the commercial motor vehicle. 

After a careful perusal, I predict for this paper great suc- 
cess and feel confident that it will become a factor in the world 
of commercial motor vehicles. 

SCHWARZSCHILD & SULZBERGER CO., 

L. A. Harris, Mail Order Dep't. 

Chicago, 111., March 21, 1906. 

"GOOD THINGS" CONTAINED THEREIN 

We desire to acknowledge receipt of first number of Power 
Wagon. Permit us to congratulate you upon its appearance and 
the "good things" contained therein. 

OLDS MOTOR WORKS. 

Lansing, Mich., March 21, 1906. 

SHOWS STRONG GRASP 

I have looked over your new paper "The Power Wagon." 
You certainly have shown a strong grasp of the subject, at least for 



the first issue. I wish you every possible success. I am very sure 
from the standpoint of the trade that you will make a most credit- 
able newspaper. 

THE GEORGE N. PIERCE COMPANY, 

Charles Clifton, Treasurer. 

Buffalo, N. Y., March 19, 1906. 

ALREADY INTERESTED 

"The Power Wagon" reads well and I have already be- 
come interested. Wishing you every success, I am, 

FIRESTONE TIRE & RUBBER COMPANY, 

Jos. M. Gilbert, Sales Manager. 

Akron, O., March 20, 1906. 

WORTH MUCH MORE THAN IT COSTS 

Enclosed herewith please find $2 for one year's subscription 
to your journal. We received the initial number and have care- 
fully studied its contents, and desire to congratulate you on same. 
I think the first copy alone is worth several times the price you 
ask for the whole year. 

TORBENSEN MOTOR CAR CO., 

Viggo V. Torbensen, President. 
Bloomfield, N. J., March 23, 1906. 

SEES THE FIELD 

I have read the first issue of the "Power Wagon" through 
and with a great deal of interest. There certainly is a very wide 
field in this line of work and no doubt it will develop into a 
very large industry. 

Wishing you every success, 

IMPERIAL WHEEL COMPANY, 

C. B. Hayes, General Manager. 

Flint, Mich., March 23, 1906. 

TIME RIPE FOR WEEKLY JOURNAL 

I desire to congratulate you on the new publication, "The 
Power Wagon," and I can see no reason why this journal will not 
cover the field. Knowing you as I do there is not the slightest 
doubt in my mind but that you will make a grand success of 
this journal. The field is before you and the time is ripe. I 
wish you every success. 

CADILLAC MOTOR CAR COMPANY, 

William E. Metzger, Sales Manager. 
Detroit, Mich., March 21. 1906. 
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Care of Electric Vehicles 

A Simple Study of a Great Many Matters Vital to Their Proper Maintenance 




URING the process of charging ventilation should 
be provided for the gas and spray which will be 
given oflF towards the end of the charge. 



The amount of current which should be put into a 
battery at the beginning of the charging will depend on 
how much the battery has been discharged, so that the 
lower the point of discharge the greater will be the initial 
amount of current which may be put into the battery with- 
out injury. As the charging pioceeds, if the conditions 
in the charginp^ circuit should remain the same the amount 
of current taken by the battery would decline because the 
internal voltage of the battery rises and thereby resists the 
flow of current into it. Therefore the charging circuit 
must be so regulated by means of the rheostat that an 
unvarying or constant amount of current is kept going 
into the battery until the voltage rises to its maximum and 
the battery is charged. 

ADVANTAGE OP A LONG AND SLOW CHARGE 

Where there is plenty of time to give the battery a 
long, slow charge at a low rate, this method will have the 
advantage of preserving the plates from the disruptive 
action of a quicker charge; but if the charge must be 
accomplished in the least time possible then a higher rate 
of charge than usual at the beginninj^ will be less detri- 
mental than if this proportionately higher rate were con- 
tinued throughout the entire period. In fact, it is con- 
sidered good practice, if the battery is fully discharged, 
to increase materially the normal rate at the beginning of 
the charge. 

As three-quarters of the discharge rate is the normal 
rate for charging, the process should usually commence 
with this amount of current, and this rate should be con- 
tinued until the voltage of the battery rises to about 2.5 
volts per cell. The rate of charge should then be reduced 
to that equivalent to one-third of the discharge rate, and 
this should be continued until the voltage, which has fallen 
at the change to this new rate, again rises to about 2.5 
volts per cell. 

THE TEMPERATURE OF THE ELECTROLYTE 

The temperature of the electrolyte during the charge 
should not be allowed to rise above 100 degrees, and if it 
should reach this point the charging should be modified 
either by reducing the amount of current going into the 
battery or suspending the charging altogether for a short 
period. When the temperature is high the final voltage 
of the cell will not be as high as when the temperature is 
kept within the most desirable limits, which are from 70 
to 90 degrees Fahrenheit. If the temperature is kept high 
it will have an injurious effect on the plates by disinteg- 
rating them, and the rubber jars and separators will also 
be warped out of shape. 

SPECIPIC GRAVITY OP THE ELECTROLYTE 

The specific gravity of the electrolyte can usually be 
taken as an indication of the charge in the battery, and 



during the progress of the charging it will gradually rise 
to a maximum; so that where the battery is accessible 
enough to permit the use of the hydrometer a check may 
be kept on the voltage, and where a volt-meter is not 
at hand the hydrometer may be relied upon with safety, 
provided the electrolyte has been kept up to the proper 
standard. Due to fluctuations in the chemical condition 
of the plates and the loss through evatx>ration during the 
charging, the electrolyte will change its specific gravity, 
and it will be found necessary to rectify this by adding 
distilled water when it is too high, or a little acid if too 
low. It must be remembered, however, that this correc- 
tion should be made when the battery is fully charged, and 
at least every ten days. 

GASES GIVEN OPP PROM PLATES 

At the start of the charging operation it will be 
found that no gas is given off by the plates, but as the 
charge advances this gas will increase, and towards the 
end there will be a tendency to give off a great quantity. 
Care must be taken to so regulate the amount of the 
charging current as to prevent this gasing as far as possi- 
ble. The bubbles of gas in leaving the plates carry the 
active material away from the grid, thereby depreciating 
permanently the capacity of the plate to do its original 
amount of work and depositing this active material in the 
bottom of the cell, where it accumulates and eventually 
necessitates cleaning of the battery, which very materially 
adds to the cost of maintenance. 

SIMPLE REMEDIES PROMPTLY APPLIED 

Without going too deeply into the subject of the 
storage battery we may be justified in taking up for con- 
sideration the various remedies which may be applied 
when from accident, inattention, or abusive treatment, 
internal defects are developed. As in the care of draft 
animals, internal derangements are not frequent where 
a well regulated system of caretaking prevails, but let 
these regulations be neglected and trouble sets in only 
too quickly. 

If the foregoing recommendations as to the proper 
and timely charging of th« battery are adhered to, smooth 
and satisfactory operation will result; but presuming that 
from one cause or another the working capacity of the 
battery fails, immediate investigation of the cause, and 
equally prompt application of the proper simple remedies, 
will check further damage and restore a sound and healthy 
condition. 

Although the diseases to which the battery is in- 
clined are nearly as numerous as those of draft animals, 
yet the remedies to be applied are very few, and more or 
less of the homeopathic type. The application of the proper 
amount of current, a little acid or water, and considerable 
patience, will be the principal ingredients in the pre- 
scription for almost any disease. The first symption of 
defect is usually a decline in^he capacity, or, in other 
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words, decreased mileage, from practically the same 
amount of charging. Following a reasonable common 
sense process of inquiry, or analysis, it will not be very 
difficult to single out the trouble. The first precaution 
should be to ascertain if the trouble is local or general. 
It might so happen that a single cell was the cause, and 
so obstructs the process of charging or discharging as to 
impede the action of the other cells. A glance over the 
surface of the cells of the battery as a whole will very 
frequently reveal in a moment the cell at fault. The 
color of a defective cell will usually form such a strik- 
ing contrast with its healthy neighbors as to very plainly 
bespeak its sickly condition. If the cause of this condi- 
tion is not due to something visible, such as insufficient 
liquid, broken jar, or poor connection, it will require 
special individual treatment, as will appear further. If 
there is no superficial indication that one particular cell 
is the cause, and the peculiarity of the trouble should show 
that the defect was local rather than general, a more 
particular search can be made among the cells by testing 
their voltage individually with a volt meter. This will 
decide definitely whether the battery as a whole or only 
a portion of it is in bad shape. 

SUMMARY OF FAILINGS 

As the operation, or electro-chemical action, of the 
cells demands a complete unobstructed path or circuit 
for the current to enter the cell through the grid of the 
positive plate, from the grid to the active material com- 
pressed into or formed on the grid, thence through the 
electrolyte to the active material of the negative plate, 
and through its grid on into the next cell — any trouble 
which may develop in the operation of a cell will usually 
have for its cause obstruction or resistance in this circuit 
to the path of the current, and this applies to the quality 
or richness of the electrolyte. The grid may be broken, 
or not have sufficient connection with the other plates. The 
active material may not be in close contact with the grid. 
Or, the internal surfaces where the joint is made are 
covered with a composition whose conductivity is not very 
good. The active material may have become so porous 
as to have but loose contact between its particles, or these 
particles may have been surrounded or coated with the 
non-conducting composition just referred to, which is 
commonly known as "sulphate." Considerable of the 
active material may have been forced or shed from the 
plates. The liquid may be too strong or too weak, in 
having more or less acid in it. The active material may 
have accumulated to such an extent in the bottom of 
the jar, as to touch or connect the bottoms of the plates, 
and thus offer a different path for the current than 
through the electrolyte. 

SULPHATION AND DISINTEGRATION 

This practically sums up all of the failings of a 
well designed battery, and it will be conceded that the list 
is not a very long one. We may confidently assume that 
given a battery of cells properly assembled, with the plates 
in good condition, the electrolyte of the proper density, 
and suitable current to do the charging, we can store sat- 
isfactorily for future use the. total energy which the bat- 



tery has the capacity to transform. 

Of the defects enumerated all, with perhaps the ex- 
ception of disintegration, can be overcome at the hands 
of any intelligent manipulator. A fracture of the plate, or 
its imperfect connection with the rest of the battery, will 
be self evident. The density of the liquid can be meas- 
ured with the hydrometer and easily corrected. The ex- 
ternal sulphation of the plates will be indicated by the 
white, sickly color of these plates, and its removal can be 
effected by a continued application of a small amount of 
current. If the sulphating has been extensive, and has 
penetrated deeply into the active material, then a good 
deal of persistence in this treatment will be necessary. 
The disintegration of the active material is the most dif- 
ficult problem of the lot. If this has taken place only on 
the surface of the plates it will cause no further damage 
than a decrease in the capacity of the battery until suf- 
ficient of this material has accumulated in tlie bottom 
of the cell to reach the bottoms of the plates. There 
is a limited space provided at the bottom of the jar for 
this accumulation, but when that space becomes filled 
there is no other remedy than to disconnect each cell and 
remove this material. If the disintegration has occurred 
internally in the acitve material it will appear loose and 
porous, and there is no effective remedy. This condition, 
however, will not often be found, and is usually the result 
of prolonged abuse. 

In the charging process of a battery bubbles of gas 
are given off from the active material, due to the chemical 
change taking place. This gas in bursting from confine- 
ment carries away portions of this material with it, and 
if the gassing is excessive the disintegration will be 
greater. It is good sense, then, to keep down the gassing 
as much as possible by charging slower, and by charging 
the battery as seldom as possible, consistent with its use 
and the maintenance of its good condition. This will 
keep the capacity up to maximum and postpone cleaning. 

WHEN BATTERIES STAND UNUSED 

Sulphation is caused by discharging the battery be- 
low the proper point, or by discharging it too quickly ; 
or it may be caused by allowing the battery when not in 
use to stand too long without recharging. When a 
battery stands unused there is always some leakage of its 
charge, and if this leakage continues the battery will be 
overdischarged. The effect which sulphating has on the 
active material is to render it non-conductive, and the sul- 
phated material always occupies a greater space than 
before; consequently, when the sulphating takes place 
internally it has the effect of disrupting the entire plate 
by forcing it asunder by a bursting or expanding pro- 
cess. The sulphate itself may be removed by slow charg- 
ing, but the disruption it has caused cannot be repaired. 
Therefore, it will be understood why this sulphating should 
be so rigidly guarded against. It permanently injures 
the battery if allowed to go very far. 

When the cleaning of a battery cannot be deferred 
longer great care should be exercised to keep the expense 
of the operation as low as possible. Usually the fragile 
parts are handled so roughly that a large proportion of 
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the expense is due to unnecessary breakage. It must be 
remembered that as every charge of the battery shortens 
its Hfe there is gradually going on a process of deterior- 
ation, and this gradual decline in the usefulness of the 
battery should properly be regarded as analogous to its 
slow consumption of fuel. A point in the life of each plate 
is reached where it is no longer profitable to continue its 
use, because its active material has been so worn off as 
to make the relation between its weight and its service- 
ability such that the purchase of a new plate is more 



economical than the continued use of the old one. Con- 
sequently the cost of plate renewals and periodic cleanings 
should be charged to the cost of operation rather than to 
the deterioration of the vehicle. 

In this manner the consumption of the battery plates 
is regarded similarly to the consumption of current for 
charging, because both items are actually used to move 
the vehicle. The battery, as a whole, at the end of each 
period is as good as th« motors or the rest of the equip- 
ment. 



Principles and Practice 
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Qarages Public and Private 



DURING all the past years in the development of mo- 
tor vehicles the profits for the owners of public gar- 
ages have been distinctly in the foreground in everything 
considered in the arrangement of garage work, while pro- 
fits for the owners of the wagons entrusted to their care 
have been not only in the background but considered as 
almost diametrically opposed to the interest of the garage 
men. It would be insanity to expect satisfactory results 
to the owners of trucks and delivery wagons under these 
circumstances. Yet such has been the pressure caused 
by the absence of information on the part of power wagon 
owners and by the scarcity of competent help for the pro- 
per maintenance of their property that probably one half 
of power wagon owners have actually had their vehicles 
cared for in just such public garages. With what results 
may be imagined. 

The pleasure vehicle was in practically all instances 
the backbone of the garage business. The principal pro- 
fits were derived from them and from the troubles caused 
by reckless, speedy and incompetent driving. The short- 



comings in intelligence or character of the pleasure vehi- 
cle owners constituted the capital of the garage owner. 
He drew heavily upon it, and frequently overdrew. 
Matters of speed and racing formed the subject for the 
attention and talk of all the light-headed helpers in these 
establishments. The washers and often the drivers were 
recruited from messenger, elevator and bell boys, news- 
paper carriers and sellers. The tone was usually that 
represented in the lowest class of the press. According 
to it every automobile owner was a "swell guy" to be 
exploited. Considerations of economy did not thrive in 
such surroundings. There was no room for decent regard 
of the interests of customers occupying the exceptional 
position of operating motor vehicles for profit and economy 
rather than for elegance and ostentatious expense. 

Now, that the motor vehicle users have nearly got 
through sowing their wild automobile oats, a change in 
the garages is following suit but the improvement is one 
in the decency of the tone rather than in the deepening 
of the understanding of economical principles. The lat- 
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ter are still in constant jeopardy in the too close proximity 
to Tom's, Dick's and Harry's 50 horsepower, one-mile-a- 
minute touring car. Whatever progress has been made 
in the art of keeping trucks and delivery wagons in con- 
stant commission at a minimum of expense has been due 
to work initiated and tried out in private garages forming 
the maintenance stations for some large merchants' or 
corporations' installations of power wagons; although 
:t should perhaps be admitted that a few rich men owning 
stables of 5 to 15 pleasure automobiles have contributed 
not a little by showing what a model garage for such 
vehicles may be made when cost is not considered. The 
improvements introduced in those few private stables of 
this character have doubtless suggested improvements 
fully available for the economical power wagon station. 

As the pleasure automobile is still very much more 
numerous than the commercial motor vehicle and promises 
to remain so for considerable time the public garage gives 
little more promise for the future than it has redeemed in 
the past. 

Owners of the commercial motor vehicles must look 
to the establishment of private stations if they shall hope 
to accomplish the best results. 

Or, they must rely upon co-operating with other 
owners in a similar position with themselves for the 
maintenance of garages under competent foremen directly 
responsible to the various owners. Among public insti- 
tutions that give any promise of equal results only two 
kinds seem worth mentioning. One is the power wagon 
garage operated by cartage companies who are fully ac- 
customed to meet the business wants of their customers, 
and the other such garages as may be established here 
and there by the manufacturers of power wagons to watch 
over the welfare of the vehicles which they have sold. 

As it is manifest that all garages must be made to 
pay, for their owners as well as for their customers, every 
step taken in the industry for enlightening garage people 
upon the best methods for rendering their institutions 
profitable by legitimate means is naturally in the interest 
of vehicle owners as well. It seems therefore a favorable 
indication that one of the manufacturers of electric vehi- 
cles has lately published a highly interesting pamphlet 
setting forth the manner in which electric garaging can be 
made profitable. It has been a prevalent opinion among 
garage men that more profits could be squeezed from the 
owners of gasoline vehicles than from those of electric 
vehicles but a peep into the inside of this opinion seems to 
reveal as the main reason for its existence little more than 
the prevalence of malpractice in creating unnecessary 
costly repairs on gasoline vehicles solely upon the strength 
of their owners' lack of information or reckless use of 
their own property. 

Another indication of what may be done by the man- 
ufacturers connected with the motor vehicle industry is 
furnished in the case of one make of storage batteries 
for which repair stations with specially skilled help are 
maintained in nearly all of the large cities, invariably re- 
sulting in securing the lion's share of the electric garag- 
ing in each locality. 



Altogether there is no denying that the arrangement 
of garages as well as the maintenance work to be under- 
taken in them are matters still in the infancy of their 
development, fully five years behind the evolution of the 
vehicles themselves. Gradually, however, information and 
skilled men are being produced in ever increasing numbers 
from the few places where the work is done well, and 
neither merchants co-operating with one another nor 
cartage companies should now have much difficulty in find- 
ing persons fully competent to oversee their establish- 
ments, while the small private station may in most cases 
be supplied with a competent man sent out from the 
factory where the vehicles there maintained were made. 

How the arrangement of the garage should be and 
just how the work should be done in each case may not 
be said in all generality, but only in a series of complete 
descriptions and illustrations of power wagon stations 
actually in existence and conducted with more or less 
approximation to ideal results. Such descriptions and il- 
lustrations this publication will place before its readers 
as fast as the material may be gathered. Taking even the 
most advanced establishments of this nature as models, 
it is impossible not to realize that many features remain 
to be worked out before a finishing touch to true economy 
may be said to be accomplished. It is still too common to 
store electric vehicles "as thick as they will stand," and 
that such could be done was actually brought out as one 
of the excellent features in electric vehicles in an advisory 
article appearing recently in a commercial vehicle publi- 
cation, notwithstanding that inspection and adjustment at 
the right time become a practical impossibility unless 
each vehicle has its own allotted space with a sufficiency 
of room around it. The two-story garage has been de- 
veloped in Europe to a finer point than here, it seems, and 
matters of insurance and of real estate economy remain 
to be looked into more closely than so far has been the case. 
One highly important point, namely, the right equipment 
with machinery and tools according to the nature of the 
installation, has so far apparently been left to a purely 
haphazard judgment without any attempt at systematic 
calculation of the chances and probabilities. 

The equipment with spare parts for replacements, 
while perhaps the most vital detail in the arrangements 
of the private station, is necessarily a matter in which a 
garage owner, as such, could not be expected to interest 
himself, if he has vehicles of many diflferent lines of man- 
ufacture under his care. It is mentioned here on account 
of its supreme importance for keeping power wagons 
uninterruptedly at work and because, in providing for an 
installation, it is one of those features requiring some 
correspondence with the makers of the wagons. The 
manufacturer knows, as a rule, in what order, approximate- 
ly, wearing parts will require replacement, and will sup- 
ply the spare parts with the machines if requested 
to do so. 

All of these considerations will require interchange 
of knowledge, experience and opinions between power 
wagon users and foremen of installations during the next 
few years. 
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XIII 



Trucking and Express Companies 



NECESSITY being the mother of invention, whatever 
there is of invention in using power wagons right, in 
devising and following the system that will get the max- 
imum of profits out of them, must crop out sooner or 
later in the business of express and trucking or cartage 
companies, since economy is vital to their commercial 
existence. All the profits they make must be made out of 
transportation as such. Compelled to make profits, they 
will make them; and it will be the privilege of other 
power wagon users to observe and note what these pro- 
fessional transportation companies do, in order to learn 
with the least possible exertion how to obtain the maximum 
results from their own installations. 

Those among the express and trucking or cartage 
companies who have discovered the power wagon, in the 
sense of appreciating the role it must play in their finances, 
having once adopted it stick to it and gradually extend 
its employment into more and rnore branches of their 
service. No better proof of the power wagon's intrinsic 
economy even at this early stage in the art of maintenance 
could possibly be offered. 

Mentioning examples, it may be recalled that the 
Parmelee Transfer Company of Chicago adopted elec- 
tric vehicles in that early stage when neither the batteries 
were perfected nor the art of caring for them known. 
Naturally the results were poor, and the vehicles, if mem- 
ory serves us right, were scrapped. After a lapse of a 
few years, however, the same company has returned to 
power wagons under better auspices and continues to 
use them. Another Chicago express company, the Brink's, 
braves the pavements of the western metropolis with gas- 
oline wagons and liberally proclaims their superiority over 
the old system. The Adams Express Company has for 
years experimented with modified constructions of all 
types of power wagons, steam, electric and gasoline, and 
now uses large gasoline trucks in some branches of its 
service and a much larger number of electric express 
wagons in a number of different cities of the country, 
apparently with extraordinary economical results. The 
United States Express Company has for the present de- 
clared in favor of electric wagons for the bulk of its work 
and seems particularly partial to the use of Edison bat- 
teries although the latter cannot be said to be openly in 
the market. 

In the case of all the express companies, when the 
question comes to the equipment which they use, there 
seems to be cause for great caution in drawing quick in- 
ferences for the reason that these large corporations are 
intricately entwined with other large corporations whose 
financial interests may dictate the use of one equipment 
rather than another without strict regard to intrinsic merit. 
Other power wagon users will therefore find it the part of 
wisdom, rather than to follow the example of any one 



express or trucking company in regard to types of vehi- 
cles or vehicle equipment, to obtain general information 
in regard to what all of them use in their various branches 
of business respectively, and to draw their conclusions 
accordingly. 

One of the stumbling blocks to immediate success 
in the efforts made by large companies for adapting the 
power wagon to their wants has arisen from their cor- 
porate complications. Occasionally they have fallen vic- 
tims to engineers with pet theories who manage to impress 
one director or another; or nephews of the vice presi- 
dent's sister-in-law have been appointed to jobs for which 
they were not fitted. Complaint of this peculiarity in cor- 
porate management of new branches of work has also been 
voiced strongly from England, where it seems to have 
been more prevalent than here. It soon yields to heroic 
treatment, but frequently has interfered with the economy 
of large corporations during the first period of their use 
of power wagons. It seems to be common to consider, 
in these circles, that a nice young man properly graduated 
from a technological institute and well connected socially 
is just the person to place in charge of such a new branch 
of work as the investigation and organization of a power 
wagon service, but the natural leanings and longings of 
this class of men has been abundantly shown to tend 
toward experiments in construction, toward a chance for 
glory rather than toward a certainty of economy, and the 
companies have had to pay. 

In the 6,300 trucking and cartage companies operat- 
ing throughout this country the field for the employment 
of power wagons is so immense that the industry can 
contemplate with complacency the loss of a few through 
such causes as indicated. At all events, there is always 
in each case a quick return to sound business principles 
as soon as the ledger shows what the favored young man 
of Titanic ideas costs. 

The absolute necessity for making profits from 
transportation alone in the express, trucking and cartage 
companies, to which may be added in a slightly different 
sense the omnibus, stage and cab companies, suggest 
strongly to the power wagon industry to cultivate this 
line of customers more assiduously than any other.- Self- 
interest competently directed will compel them to aid the 
manufacturers all they can, not only in regard to construc- 
tion details but especially with regard to systematizing 
the methods of maintenance, and they cannot avoid spread- 
ing the required knowledge of driving and stabling 
methods among large numbers of employes, who will 
afterward carry the knowledge into wider circles and pre- 
vent other power wagon users from falling into bad ways. 
The start being already made in a highly auspicious man- 
ner by the largest companies of this character, there can 
be little doubt that competition will quickly force prac- 
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tically all of them to look into the power wagon question 
and to place extensive orders with the industry. In this 
prospect there is outlined perhaps the most ideal plan for 
safety combined with progress, inasmuch as the industry, 
as at present constituted, will have all it can do in supply- 
ing vehicles for these companies alone, as soon as they 
shall all have waked up to the new necessity in their bus- 
iness. 

While believing that the transportation companies 
for natural causes will be the first to lay solid founda- 
tions for power wagon use in general, and — speaking 
mainly of the maintenance of gasoline vehicles and steam 
vehicles since electric practice is already well developed — 



in all probability will be so far ahead at any given 
time on questions of economy and means for getting ef- 
ficiency under specially difficult conditions, as to be able 
to offer their services to individuals to mutual advantage, 
there is no inclination to underrate the fact that in the 
aggregate the much larger number of brains among the 
merchant class will contribute a most valuable share to 
the common experience, especially in details relating to 
each of the numberless different fonns of business in 
which the power wagon may be used. 

Selecting, however, any one class as the most im- 
portant customers, allies and friendly critics of the power 
wagon industry, the choice should fall on the transporta- 
tion companies. 



XIV 



Municipal Work and Service Stations 



NEARLY everything that concerns the use of power 
wagons by municipalities for any other work than 
that of the fire department and the light rapid work of in- 
spectors in the police and other departments lies in the fu- 
ture, and, as it is doubtful whether municipaHties as a rule 
are bent upon labor saving or an excuse for labor ex- 
tension, it is perhaps not to be expected that power wagons 
will be used extensively in any of the heavy and compara- 
tively slow work which abounds in the sphere of muni- 
cipal activities and ought to abound more. 

The work of inspectors is done with ordinary auto- 
mobiles and falls under that branch of power wagon 
service, but that of the fire departments is both heavy and 
fast, and the adaptability of self-propelled vehicles for it 
has attracted widespread attention followed by practical 
results. The economical side of it is thoroughly eclipsed 
however by the importance of reaching fires a few minutes 
earlier than possible by other means and of having the 
mechanical power of the vehicles at disposal for increas- 
ing water pressure and thereby sending streams of water 
to greater distances and greater heights. 

The advancement made in Europe in the way of 
devising suitable self-propelled fire-fighting apparatus has 
been much more general and generous than here. The 
Vienna fire department is operated by self-propelled vehi- 
cles practically exclusively and the reports which have 
reached this country indicate a saving in the cost of the 
service which should immediately attract attention in 
every municipality where the question of cost is seriously 
considered. The reports of efficiency are still more favor- 
able. In Paris, London, and in a number of towns in 
Germany electric, steam and gasoline driven fire depart- 
ment vehicles have been used with varying satisfaction 
for several years and, while the reports indicate continual 
changes in the construction looking toward better adapt- 
ation to the peculiarities of the work, they also indicate 
that any one of the three types of power may be used to 



advantage so far as efficiency is concerned. In most 
places these vehicles are supplemented by the machines 
of the old system and an economical comparison is there- 
fore practically impossible. 

In most fire departments in the United States it is 
the ambition of the chief that his men shall use their 
ample leisure for keeping the fire-fighting apparatus in 
the pink of condition, and as the equipment includes 
chemical engines and a good deal of machinery bearing 
strong resemblance to that of the power wagon, more 
or less ingenuity and familiarity with ordinary repairs 
of mechanism is developed in the fire crew. This skill 
may of course be turned to account for the .maintenance 
of self-propelled vehicles, and it should therefore be pos- 
sible not only to reduce the maintenance cost to a mini- 
mum in the fire departments but also to keep its standard 
up to a very high level, with minimum of outside repairs 
As a mater of fact, a large number of cities and towns 
in the United States are at present receiving estimates 
upon the comparative economy of the old and the new 
systems and generally seem to favor the innovation. A 
few of the manufacturers have also turned their attention 
in this direction and are offering nearly all the different 
types of vehicles required. The same may be said of 
self-propelled street sprinklers, and where accounts have 
been kept of the performances of the latter a considerable 
saving has been figured out. So far as known, however, 
the self-propelled street sprinkling carts are in all cases 
owned by the contractors who do the work and are not 
strictly included in the municipal system. 

Much the widest employment of power wagons for 
municipal work would be that usually sorting under the 
street cleaning or engineering departments and relating 
to the removal of street sweepings and refuse and offal 
from the houses. But in this line absolutely nothing 
seems to have been done so far in this country although 
the city of Liverpool has used steam dump wagons for 
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many years and is continually extending the service, and 
is imitated among other European towns. The extreme 
slowness which has been characteristic of the work of the 
ordinary wagons of this type and the necessity for ex- 
ceedingly frequent stops are factors which seem to have 
militated strdngly against the idea of employing motor 
power, but in reality these considerations should operate 
in the opposite direction, as the question of construction 
involved in fitting power vehicles for that class of service 
are by no means difficult of solution, once the problem is 
tackled. 

For various reasons the majority of the dump carts 
used in street cleaning departments are drawn by one 
horse and its size and weight is selected with reference 
to its capacity for drawing a load of 500 to 1,000 pounds 
at a very staid gait which is not changed greatly when 
the empty wagons return to the loading places. Power 
wagons of suitable construction could profitably be made 
to carry 2 to 3 times as large a load as a one horse cart 
and to proceed at twice the speed, and with these large 
margins of superiority at the two most essential points, 
namely loads and speed, it should be easily practicable 
to figure out a substantial economy. The main difficulty 
would seem to lie not in the technical question but in 
overcoming the inertia of the municipal administrative 
machinery as well as the popular opposition to anything 
reducing the employment of human labor in public work. 

An important point in the municipal work with 
power wagons would be the possibility for working at 
night with noiseless rubber tired vehicles, thereby reduc- 
ing the number of the latter very considerably and saving 
valuable space in the service stations, as well as saving 
the population a good share of the annoyance now caused 
by tht customary methods of executing street cleaning and 
renovating work. It should perhaps also be mentioned 
that the new facilities which would be placed at disposal 
by power wagons for reaching out from the center of 
cities, very much farther than before, would open up new 



possibilities in the way of disposing profitably of all sorts 
of refuse. Neither does it seem excluded that cities in 
some cases might undertake to remove dirt and rock 
from excavations by means of power wagons, working 
at night perhaps, dispose of such material at a profit in- 
stead of having it dumped at th^ nearest available spot,, 
in river or sea, where those who own the material must 
frequently — as for example in New York City — pay for 
the privilege of getting rid of it. 

While this look into future possibilities is based 
wholly upon experience with power wagons in work not 
municipal and is therefore in a sense theoretical, one ad- 
ditional important factor in favor of extending the muni- 
cipal employment of motor vehicles should probably not 
be left unmentioned. The service stations or municipal 
garages could easily and economically be made of such 
a model character as to become the centers for spreading 
knowledge in regard to the care and maintenance of 
power vehicles throughout the city were located. 

Unfortunately, however, all questions of economy, 
where municipalities are concerned, are somewhat con- 
fusingly mixed with the chances — varying locally — ^for 
securing the kind of administration which will make for 
public saving rather than for private profits. 

Whether manufacturers should cater to private pro- 
fits or to public requirements is a moral question not 
within the province of this publication, but, as to the public 
requirements, it has appeared on several occasions that one 
of the principal hindrances against the introduction of 
power wagons for street cleaning work has sprung from 
the peculiarity that the chiefs of departments were no! 
in possession of any definite plans or drawings showing 
how it was proposed to apply motive power to wagons of 
the established type of body, nor of any general plan show- 
ing how vehicles of different body design might be used. 

The problems of the work have not yet been at- 
tacked seriously by the industry. 




MOTOR DELIVERY WAGON IN DENMARK 
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Scrap Book Records for Wagon Owners 

PRESS REPORTS OF ADVANCEMENT IN THE USE OF POWER 
WAGONS IN AMERICA— WITH COMMENTS 



IN FIRE FIGHTING WORK 

NO phase of the adaptation of the au- 
tomobile principle to various municipal 
uses has attracted more attention than its 
application to the engines and other fire- 
fighting apparatus which make up the Fire 
Departments of the larger foreign and 
American cities. All the three accepted 
forms of propulsion — steam, gasoline and 
electricity— have been adopted, and the 
fact that the extra power required to oper- 
ate the driving motor may be used to re- 
enforce the pumping outfit when the scene 
of the fire is reached renders the motor 
fire engine particularly effective. 

Another important advantage of self- 
propelled fire-fighting vehicles of all kinds 
over the horse-drawn wagons is the saving. 
Engines, trucks, salvage wagons, hose carts, 
etc., lie in their various stations 85 per cent 
of the time. If of the horse-drawn variety 
the cost of horses' maintenance continues 
uninterrupted, not so the motor fire-fighter. 
Whether of the electric, steam or gasoline 
type, the expense of maintenance while 
in the station is practically nil. That is' 
one excellent reason why ultimately the 
horse's place as a fire-fighting adjunct will 
be entirely superseded by the motor. 

Not alone in the lower cost of mainten- 
ance are motor fire engines, hose-carts, 
trucks, etc., demonstrating their superior- 
ity over the horse-drawn wagons, but the 
saving in time effected by the use of the 
former is considerable— and a minute or 
two often means a great deal in the early 
stages of a fire. 

In a mile run the total saving of time 
in actual experience averages two minutes. 
For the use of the department chiefs, for 
hose wagons, salvage wagons and the light- 
er apparatus the use of gasoline motors is 
specially indicated, by reason of the ease 
with which speeds up to 30 miles may be 
attained and maintained. 

Ease of control is another factor in 
favor of the motor fire-fighter. Speed may 
be maintained almost to the corner where 
a turn is to be made, and once around a 
corner the maximum speed is more quickly 
attained. When quick stops are necessary, 
by reason of a congestion of traffic, the 
motor wagon has a marked advantage 
over the horse-drawn vehicle. Actual tests 
along this line with engines of equal weight 
and traveling at an equal rate of speed have 
demonstrated that the motor can come to a 
full stop in less than half the distance re- 
quired by horses.— Philadelphia Record. 

[Having 85 per cent of their time at dis- 
posal for care and maintenance fire de- 



partments should be able to keep their 
equipment in the pink of condition all the 
time, and the men should naturally de- 
velop into motor vehicle inspectors and re- 
pairmen of the first order — provided there 
are no ulterior purposes to be served in 
having repair work done by favored shops 
on the outside.] 



OUSTING STEAM ON RIVERS 

OPERATORS of steam boats on the 
Ohio river assert that they will be run 
out of business unless the government sub- 
jects gasoline motor freight and passen- 
ger boats to the same restrictions as are 
imposed upon them, says the Louisville 
Courier Journal. Complaint has been 
entered in court by Capt. W. H. Cram- 
mond, of Hawesville, Kentucky, the charge 
being made that several of the gas- 
oline boats now in operation are 
over fifteen tons capacity and should be 
subjected to the rules regulating craft of 
that capacity. It is charged that these 
boats are operated both in the passenger 
and freight trade. No inspection what- 
ever is made and the men who operate 
them are neither licensed engineers, pilots 
nor captains. It is charged that one boat 
in the excursion business carries over 100 
persons a trip and not a single life pre- 
server is aboard. 



THAT TRANSMISSION SYSTEM- 

SEVERAL months ago the Burlington 
sent Max Tolz, a motive power engi- 
neer, to Europe to study the motor car 
question. After spending six months in 
Europe the engineer returned with a strong 
recommendation in favor of the steam 
motor car as the most economical, depend- 
able and successful type of car in Europe. 
The Burlington therefore has adopted the 
suggestion of the engineer. 

The Union Pacific has actually put sev- 
eral cars of its own into use, and the Alton 
is preparing to try out an electric motor 
which it has about completed. The Penn- 
sylvania is also experimenting with sev- 
eral sorts of motors, and the Strang Co., 
makers of the type of car which recently 
passed through Cleveland, has a number of 
cars at work on twenty miles of railroad 
which the company owns in Kansas. — 
Cleveland Plain Dealer. 

[When the railways look for motor 
car systems and decide on steam, as in the 
case of the Burlington and the Erie rail- 
ways, and when most of the other railway 



companies adopt gasoline motors in con- 
junction with the electric transmission sys- 
tem, the inference is clear and fully cor- 
responds with the experience gained in 
Europe. The decision is in no case against 
the gasoline motor. On the contrary, it is 
endorsed by those who adopt the gasoline- 
electric system. It is the sliding-gear 
transmission which is considered incompat- 
ible with railway service, because it de- 
mands a certain amount of special skill on 
the part of the operator, or it is the trans- 
mission by friction bands or segments to 
a planetary mechanism which is con- 
demned on account of the occasional need 
of adjustment for wear while en route. 
The position of the transmission mechan- 
ism underneath the railway motor car body 
and the imperative necessity for uninter- 
rupted travel on a schedule of time, are 
the factors which make the transmission 
question look differently to a railway man- 
ager from what it does to a truck owner. 
The latter may reckon on some skill in his 
drivers and a stop for adjustment once in 
a while does not materially affect the truck's 
value as a business adjunct. 

Many are at work, however, to devise a 
mechanical transmission system to be used 
with gasoline motors in railway cars. The 
prompt adoption of the electric transmis- 
sion does not seem to indicate that san- 
guine hopes are entertained in regard to im- 
mediate results of these efforts, but when 
l\nally they shall have been crowned with 
success, the power wagon, too, will be the 
gainer]. 

* * 

HORSEMEN NOT WORRIED 

TABLES compiled from Government re- 
ports are printed to show that the auto- 
mobile has not produced as yet even the be- 
ginnings of a horseless age. In 1905 there 
were 17.057,702 horses in the United States, 
as against 14,213,837 in 1890. The export 
price averaged $308.99 last year, as against 
$174.50 in 1892. 

These figures appear probably more sur- 
prising in New York City, which is the 
country's greatest automobile center, than 
in sections where the motor vehicle is still 
much of a curiosity. There may well be a 
general wonder, however, over the fact that 
no trace appears in the horse census of the 
advance of the trolley forces, which ante- 
dated the coming of the automobile. In 
this city alone nearly 15,000 horses were 
displaced by improved methods of street 
car transportation, and the total displace- 
ment in the United States must have been 
enormously large. 

Of course, the automobile has not yet 
come to its full strength in competition 
with the horse. It will have an era of 
lower prices, its cost of maintenance will 
be reduced and it will be the prevalent ve- 
hicle for trucking and delivery in the cities 
at an early day. Horsemen, however, are 
not worried. They declare themselves con- 
fident of the future as they are sure of 
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the present The figures given seem to 
justify this confidence. They point to trol- 
ley and motor progress as promoting a 
sort of evolution — the survival and increase 
of the fittest of the horse species. — New 
York World, 

[Perusal of the first article in The 
Power Wagon, of March 15, will furnish 
the solution to the riddle which puzzles so 
many, viz., that the number of horses con- 
tinues tmabated from year to year, despite 
trolleys and motor vehicles. In brief, the 
natural increase of the population and of 
its demands, combined with the statistics 
of the motor vehicle industry, fully explains 
the seeming contradiction]. 



UTILITY OF SPEED RECORDERS 

PVEIN the drivers of ordinary automo- 
biles are beginning to realize that on 
tours it is the average speed that counts, 
not only in the matter of reaching the des- 
tination within a given time but particular- 
ly in reducing the cost and chances involv- 
ed in . repair bills to a minimum. Spurts 
are apt to result in derangements that will 
reduce the average speed, and thus the 
motor car has some points in common with 
the horse which also does its best work 
when not over-driven at any time. Truck 
and delivery wagon owners are probably 
more interested than anyone else in fitting 
their vehicles with reliable devices for 
measuring and recording the speed at 
which the vehicle is operated at any time 
between morning and evening. Extraor- 
dinary high speed at any one time with a 
loaded truck probably results in more in- 
jury to the mechanism than is compensat- 
ed for in the advantage gained, and drivers 
cannot be too strongly impressed with this 
fact. None of the reasons which argue 
in favor of a well-maintained average 
speed can excuse the short spurt which 
subjects the vehicle to intense strains with- 
out any corresponding time or labor saving. 
It is the strain which exceeds the "factor 
of safety" that costs money, rather than 
the continuation of moderate stresses well 
within the safety limits. 



A communication from the Board of 
Public Safety in Alliance, Ohio, to the City 
Council states that the cost of equipping 
two sub-firestations and maintaining them 
for one year amount to $23,625.00 for the 
installation, and $5,940.00 for the mainte- 
nance for one year if the customary equip- 
ment drawn by horses is used, but to no 
more than $21,600 first cost, and $3,840 for 
one year's maintenance, for self-propelled 
fire-fighting apparatus. 

The Barnum & Bailey circus people are 
negotiating with a Pontiac, Mich., firm for 
trucks to be used in the transport of their 
wild animals. 



SCRAMBLE FOR GASOLINE RAILWAY 
CARS 

rOR the last five months the St. Louis 
* Car Company has had in process of 
construction a novel type of motof car for 
the Missouri Pacific & Iron Mountain Sys- 
tem. The car is seventy-eight feet long 
and is propelled by a gasoline engine. The 
fore part of the car contains the machinery. 
The second compartment is used for bag- 
gage. The end compartment is arranged 
for passengers. 

The Strang gasoline-electric motor car, 
which was in St. Louis a week ago, and 
the Union Pacific motor car, which visited 
Alton several months ago, are built only 
for passenger business. The Missouri Pa- 
cific car is unusually long, and is construct- 
ed for both passenger and light-freight 
business. 

The Missouri Pacific motor car has been 
built by the St. Louis Car Company, under 
the personal supervision of General Man- 
ager Sullivan of the Missouri Pacific and 
General Manager Vogel of the St. Louis 
Car Company. It is now nearly finished, 
and will soon be in condition to make its 
first trip. 

The car will be used, if successful, on 
branch lines. All the great roads are 
looking for a practical auto-motor car for 
this service. With such a car it will be 
possible to give better service on branch 
lines, and to manage this traffic more econ- 
omically. 

The Alton is having six new gasoline- 
electric cars corstructed at its shops at 
Bloomington. The Wabash is not experi- 
menting, but is in regular communication 
with the Baldwin Locomotive Works re- 
garding a car which is being built.— 5"^. 
Louis Republic, 

EXAMINATIONS IN DRIVING CAPACITY 

SEVERAL automobile drivers are em- 
ployed by the City of New York in the 
various municipal departments. When there 
is a vacancy to be filled the applicants must 
pass an examination intended to show their 
degree of familiarity with the work. At one 
of the recent' examinations of this kind, the 
following questions were to be answered in 
writing: 

1. What is the difference in construc- 
tion between the air-cooled and the water- 
cooled motor, and what attachments or ex- 
tra parts are necessary for the operation of 
either type? 

2. Describe as clearly as possible ex- 
actly what takes place in the cylinder of a 
four-cycle motor during one complete cycle, 
including the necessary operations of valves, 
ignition on the car and use of spark 
plug, etc. 

3. Describe the construction, location 
and use of (a) Coil; (b) Commutator; (c) 
Spark-plug. 

4. Describe in the same way the con- 
struction, location and use of (a) Circulat- 
ing Pump; (b) Radiator; (c) Muffler; (d) 



What effect has cutting out the muffler on 
the engine? 

5. What are the most important parts 
of the engine to be lubricated? State fully 
what points are to be looked to in regard 
to kind and amount of oil used and care of 
lubricating devices. 

6. (a) State all the points to be looked 
to in taking supply of gasoline; (b) What 
special care is necessary with the water 
circulating system in cold weather? 

7. (a) What care should be taken in 
changing gears starting and reversing; (b) 
How is the speed of engines regulated while 
running and why does this regulation cause 
a change of speed? 

8. What brakes are there on an auto- 
mobile? Describe how each one acts and 
what is its special use. 

9. State in detail everything you would 
do or see to in preparing an automobile in 
your care to take out on the road and in 
getting under way. 

10 and 11. Write a short account in the 
form of a report to the owner describing 
some accident to the engine or machinery 
of the car in your charge, and how you re- 
paired the same. 

12. What are the city regulations in re- 
gard to speed and lamps, covering automo- 
biles ? 

13. Draw rough sketches showing the 
proper course of a vehicle in turning from 
one street into another (a) to the right, (b) 
to the left; (c) also what other general 
rules should the driver of a vehicle always 
observe ? 

Drivers should no doubt know most of 
the things asked for in these 13 points, but 
to express it would probably prove a diffi- 
cult matter to some of the very best appli- 
cants. If the City of New York received 
any satisfactory paper, there are 21 auto- 
mobile publications in which the applicant 
who wrote it would be entitled to a job on 
merit alone. They are looking for just 
such men. 



CINCINNATI'S TRUCKS ON PARADE 
'T'HE committee of the Business Men's 
club on street improvements and clean- 
ing in Cincinnati is making preparations for 
a great street parade to be held the second 
week in April, at which time one of the 
features will be a "mechanical parade," 
composed exclusively oi machinery, the 
word being used in an extended sense. 
Four or five bands of music will be mount- 
ed upon electric trucks, and all the owners 
in Cincinnati of electric, steam, or gasoline 
delivery wagons or trucks have been re- 
quested to allow their machines to take a 
place in the parade, either empty or carry- 
ing the participants. One of the objects 
is to suggest in a picturesque manner the 
value of mechanical vehicles for keeping 
the streets clean. 



In the very. near future the Deere & 
Clark Motor Car Company, of Moline, 111., 
will enter upon the manufacture of large 
gasoline trucks. The first truck will be 
furnished with a 20 hp. twin-geared engine, 
whatever that means, says Moline Mail, 
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Traffic by Motor Power in Europe 

MAINLY A DIGEST OF THE BRITISH AND CONTINENTAL 



STEEL TIRES FOUND WANTING 

FRANTIC attempts to introduce freaky 
looking spring wheels in order to get 
elasticity into the iron tires with which the 
British heavy power trucks, especially the 
steam trucks, are usually shod, bear witness 
to the shortcomings of the unresilient tire 
in comparison with the rubber tire, the 
cost of which is causing so much squirm- 
ing. Recently the British owners of trucks 
and particularly the operators of omnibus 
lines have seen the light of true economy 
somewhat more clearly than before. They 
have discovered that the iron and steel 
tires lose .money for them by preventing 
their wagons from attaining a profitable 
rate of speed. This belated but important 
discovery has not yet fully convinced them 
that the rubber tire is the most economical 
tire to use, everything considered; and in 
fact, it may be doubtful whether the rub- 
ber tire really is as necessary and efficient 
under a lO-ton load driven at 6 miles per 
hour over smooth and hard roads as they 
are under American conditions. Their at- 
tention is still turned in the direction of 
spring wheels but not with great hopes of 
success considering the many failures, but 
constructions such as that of the "Pedrail," 
mentioned in another column of this paper, 
attract the attention of those not strongly 
opposed to what is radical and extraordin- 
ary. To the majority the very simple re- 
silient wheel constructed under patents of 
Mr. Thomas Gare, of Liverpool, is much 
more attractive, and this wheel seems to 
be making considerable progress among 
truck users as well as for trollies and 
other constructions which suffer from road 
vibration. After extensive tests in connec- 
tion with omnibus service it is said that 
the advantages to be derived from the use 
of the Gare wheels are not limited only to 
the reduction of wear and tear upon the 
motor vehicles but are shown distinctly in 
the material increase of speed without ac- 
companying noise. In the business of the 
"Pickford Limited" comparisons were es- 
tablished between the amount of work done 
by its tractors which were equipped with 
resilient wheels and those equipped with 
ordinary traction engine metal wheels. 
There was a gain of more than 50 per cent 
in the speed of the machines and the noise 
from the faster ones in no single case gave 
rise to complaint. The "Pickford Limited" 
who are well known carriers and forward- 
ing agents, have been using the Gare wheels 
since the summer of 1904 on their steam 
tractors, and their whole motor plant is 
now being converted to wheels of this 
description. 



Mechanically the most important feat- 
ure in the construction of the Gare wheels 
is the adaptation of the tangent principle, so 
well known from the wire suspension 
wheel of bicycles and traction engines, to 
wood construction. The accompanying ill- 
ustrations show the central portion of a 
hub to which the spokes are fitted, as well 
as a complete wheel. The various stages 
in the construction of a wheel for heavy 
truck purposes to carry a weight of 4 tons 
are as follows : The rough plant: of oak 
is first of all taken to a large circular saw, 
where it is cut into quarterings, or scant- 
lings, suitable for the size of the particu- 



firmly cemented on to each face of the V- 
shaped end. A steel rim is afterwards 
shrunk on, and this forms the base for the 
tire which is intended to be used. 

For heavy work the manufacturer 
makes a tread which is composed of a num- 
ber of square steel grids, cast to fit the di- 
ameter of the wheel upon which they are 
to be used. The grids have nine cells each, 
into which are fitted the same number of 
rubber blocks. The required number of 
cell units are then securely fastened to the 
felloe by means of bolts passing through 
two steel rings, which are attached to the 
inner and outer sides of the felloe. A 
tread for lighter work is also manufactur- 
ed which consists of two steel channels of 
U-section, placed side by side on the 
wheel rim. The channels are filled with 
alternate blocks of rubber and oak, and a 
special cement is then paid over the tread, 
and forced into the interstices. 

The company makes various types of 




RESILIENT TANGENT WOOD WHEEL WITH CENTRAL PORTION SHOWING CONSTRUCTION 



lar spoke which is to be made. The spoke 
is next passed over to a band sawing ma- 
chine, where the front face is contoured. 
From there it is taken to a tool, which 
gives the proper sweep to the spokes. The 
correct angle for the top and bottom 
wedge-shaped ends of the spoke is then 
made by passing through a so-called tang- 
ing machine. After the necessary number 
of spokes have been made for a wheel — 
twelve for the front wheels and fourteen 
for the back wheels — they are slotted at 
their bottom ends to take a 3-16th inch 
circular steel plate, about fifteen inches in 
diameter, which forms a central strength- 
ening web for the inner ends of all the 
spokes, as well as keeping them in align- 
ment. The completed central portion of 
the wheel is afterwards taken to a machine 
which cramps up all the spokes, and makes 
them bed against each other, after which 
they are forced up on a wheel lathe. Seg- 
mental pieces of ash, forming the felloe, 
are then cut to fit in between the V-shaped 
ends of the spokes, but, first of all, two 
pieces of rubber, 1-4 inch thickness, are 



wheels suitable for light cars, and horsed 
vehicles, and, in addition, is making a 
feature of small wheels, specially designed 
for trollies. 

"For motorbuses," says "Commercial 
Motor" "these wheels may prove to sup- 
ply a want which is making itself felt every 
working day to the omnibus engineers," 



MONKS TO RUN BUSES 
|V/[ONKS of the Grand St. Bernard will 
soon make their debut as chauffeurs. 
After a struggle lasting over a year they 
have received the permission from the 
Valais and Italian authorities to run a 
motor car service between the hospices of 
Grand St. Bernard and Simplon — their 
properties — and Demodessola and Aosta. 
The chauffeurs will be chosen from the 
monks themselves, who will wear cowls. 

The cars, which are being specially con- 
structed to climb the steep gradients, will 
at the beginning be employed for the trans- 
port of supplies only. 
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DIPLOCK'S WALKING TRACTOR 
YY/HERE roads are bad or none exist, 
^ or where the climatic conditions in 
the winter and spring interfere somewhat 
with the traction from ordinary rubber 
tired truck wheels, the users of power 
trucks frequently complain that periods of 
idleness for the causes referred to detract 
materially from the economical value of 
their power truck service. It is noted, 
however, that the complaints emanate 
mostly from those users who place their 
vehicles in public garages and have no one 
in their employ endowed with the least me- 
chanical ingenuity. When the well-known 
tire chain device fails to yield results the 
truck is put aside as if nothing further 
could be done to keep it in commission on 
the soft roads. On the other hand, it is 
usually admitted by those power wagon 
users whose experience has been most 
satisfactory or who are constantly com- 
pelled to overcome the difficulties of bad 
roads, that the matter of securing trac- 
tion is under all circumstances a detail 
which is bound to be disposed of with in- 
creasing experience, and that in fact, an 
owner or driver with some little ingenuity 
can always keep his vehicle going even 
though the trade does not offer any partic- 
ular device intended to meet his wants. 

In England where the lorry of very 
high tonnage-carrying capacity and running 
on iron wheels is in common use, and 
where therefore more difficulties with trac- 
tion are encountered during the season of 
ice and snow, many radical attempts have 
been made to produce wheels which would 
pass over obstacles or over soft ground 




SECTION OF PEDRAIL WHEEL 



with perfectly satisfactory results, and in 
that country another stimulus to such 
construction is furnished in. the fact that 
the numerous colonies of the mother 
country afford an interesting market for 
road transportation vehicles of heavy cali- 
ber while not offering any roads worthy of 
the name. 

Among the constructions referred to, 
one known ' as the "Pedrail" invented by 
B. J. Diplock drew very much attention 
several years ago by its strange and re- 
markable performance in "walking" rather 
than driving over heavy timbers and other 




ENGLISH TRACTOR MACHINE WITH SPECIAL DRIVING WHEEL 



obstructions placed in its way, and by its 
successful transit through morasses and 
over loose sand; and as well the English 
as the German governments after those 
trials singled out the construction as one 
probably specially adapted for war opera- 
tions in the colonies. The accompanying 
illustrations give a good idea of the con- 
struction of the wheel. It resolves itself 
into 3 elements, the inner rail, the circular 
revolving box or wheel, and the sliding 
spokes and feet. These feet are disk-shap- 
ed pieces, 9 inches in diameter, soled with 
segments of rubber separated by strips of 
wood. They are attached to the sliding 
spokes by ball and socket joints, and these 
joints are lubricated by a mixture of tal- 
low and black lead which has been found to 
keep them in perfect working condition 
during 12 months of activity. The central 
revolving box is arranged to be lubricated 
from one oiler which gives lubricant to all 
the working parts. The wheel center is 
made up of 2 disks bolted together, form- 
ing guides between which the spokes may 
slide. Each spoke is fitted with a roller, 
with a spring friction clutch in each roller. 
When the foot strikes the ground the 
spring friction yields, and what might be 
called the ankle joint allows the foot to 
accommodate itself to the road surface, the 
spring mechanism bringing the foot back 
to its normal condition when it leaves the 
ground. The rail is a piece of steel shaped 
as shown in the drawing and hung on 
helical springs from the central casting on 
the axle. In the latest design of this con- 
struction the rail is pivoted in a block free 
to slide vertically in the slot cut in the 
lower part of the casting attached to the 
axle. When the feet underneath the wheel 
take the weight of the vehicle they tend to 
push the rail and its pivot block upward in 
the slot, and if the wheel be rotating the 



reaction from any obstruction lying in its 
course will cause the forward roller to 
press the forward corner of the rail still 
more in an upward direction, making it 
turn in a vertical plane around its pivot, 
the turning movement being kept in check 
by the powerful helical springs. "Owing to 
the universality of the ankle joints," says 
Motor Traction on this subject, "the feet 
accommodate themselves to inequalities in 
all directions and it is a very pretty, if 
somewhat quaint, sight to see the wheel 
walking with one foot bending to one side 
while the next foot on some other surface 
inequality bends in the opposite direction. 
Walking along a slope the feet are equally 
happy and sure." In one of the trials a 
small "Pedrail" tractor carried a gross 
load of 17 tons over boggy and steep 
ground. 

Probably the "Pedrail" represents the 
greatest extreme in elaborateness and 
quaintness of construction designed to per- 
mit the power truck to cope with extraor- 
dinary surface conditions. It can walk up 
and down stairs and up and down steep 
sand hills, but in commercial practice no 
truck will be required to do such "stunts," 
and the wheels or devices which may in 
places be required temporarily to take the 
place of ordinary wheels or tires for com- 
mercial work will undoubtedly be propor- 
tionately simpler in design, and immensely 
cheaper in cost of production. 

It is reported from Sacramento, Cali- 
fornia, that the California Northwestern 
Railway will soon inaugurate a motor car 
service on its lines in the vicinity of Santa 
Rosa. The object is to connect the various 
small towns of the vicinity and thereby 
meet the competition of the electric rail- 
way which operates hourly in all directions 
out of that town. 
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TRUCKS FOR THE MINES 

Military tests, both in this country and 
on the continent, have demonstrated the 
ability of the vehicle to withstand the hard- 
est wear and the roughest usage, under 
heavy loads. This meets the conditions 
needed for work in mining districts that 
border on the inaccessible. The main item 
of cost, also— the necessity for rubber tires 
—has been eliminated. Thanks to better 
design and workmanship, and to more per- 
fect material, the driver no longer goes with 
a pocketful of string to bandage broken 
parts, and a clothes basket to pick up the 
bolts and nuts, etc., shed by the wayside. 
Engines and frames, the chassis complete, 
are now stout enough to carry, on solid 
tired wheels, heavy loads over unusually 
rough ground, and powerful enough to haul 
gross loads of some seven tons or so up 
gradients, say, of one in eight, and to extri- 
cate themselves from soft ground, into 
which they may have sunk nearly axle deep. 
Do mining companies appreciate the poten- 
tialities of such Titans? Do they recog- 
nize the extension of operations and the 
cheapening of costs offered by the employ- 
ment of this up-to-date method of trans- 
port? 

There has been a certain shyness, an 
element of doubt that might now, in the face 
of accomplished facts, be well dispelled. In 
many cases, of course, the fuel question has 
been a difficulty. But the motor wagon of 
today offers the alternatives of wood, coke, 
coal, alcohol, petroleum, or heavier oils. 
One or other of these is generally within 
command, since the consumption is mod- 
erate. Reckoned at a speed of about six 
miles per hour, six to seven pounds of water 
and 12 to 18 pounds of coke per hour will 
place a 30 to 35 horse power five to six- 



ton steam lorry at the owner's disposition; 
while, for the gasoline wagon, rather over 
half a pint of gasoline per horse power per 
hour will suffice for the motor. 

Obviously, the most attractive field for 
motor transport is not among large and 
wealthy mining concerns, equipped with 
tram or mineral railways, but among such 
properties as, by reason of heavy freight 
charges, are struggling for existence, and 
among those of which the value is not suf- 
ficiently proved to justify large capital ex- 
penditure on the betterment of communica- 
tions. Dozens of mines in South America, 
Mexico, the States, South Africa, India, 
and the British Colonies might be instanced 
in which the introduction of motor vehicles 
might turn the balance between loss and 
profit. Particular instances may well be 
left to the experience of every mining engi- 
neer; but, as one of many cases, might be 
cited the Concordia mines of North Argen- 
tine. These undoubtedly rich mines, re- 
puted to resemble the celebrated Huancha- 
cha, were abandoned by the English com- 
pany, mainly, if not solely, owing to the 
excessive cost of transport to the railway 
terminus at Salta. 

For this property, the possibility of mo- 
tor transport was realized too late. To 
indicate another direction of ultilization : 
where a group of mines is under one con- 
trol, supervision, and, if need be, the rapid 
transfer of artifices, repair parts, etc., would 
be expedited were motor locomotion at 
hand. At a past meeting of the Nile Valley 
Mining Company, Mr. Norton Griffiths, one 
of the company's engineers, stated he could 
cover 80 miles to the mine easily in a lew 
hours on his motor— a valuable economy of 

time. 



In this direction, even the use of the 
pigmy in the category of automobiles, the 
motor cycle, is worth consideration, and, 
as an instance of its application, we be- 
lieve that for the more diligent supervision 
of the Abbontiakoon group of mines on the 
Gold coast, this little machine is employed 
by the manager, Mr. E. V. Bensusan. The 
motor vehicle, moreover, is not only a beast 
of burden. When not on the road, it may 
be turned to winch, to pump, to drive com- 
pressor or fan, to furnish electric light, to 
saw timber or crush ore. It is a jack of all 
trades, able and willing to work day and 
night without fatigue, murmur or complaint, 
and without a demand of time and a quar- 
ter for overtime. We believe that, in the 
near future, motor transport will be largely 
used for mining purposes, and will greatly 
conduce to success. But a word of caution 
is necessary. 

The manufacture is a specialty, and, 
unless disaster is courted, there is 
no scope for directors or manager to test 
their pet theories of construction and design. 
—London Mining Journal. 

The Finance Committee of the City 
Council of Oakland, California, has 
recommended that a police patrol automo- 
bile and ambulance be purchased at a cost 
not to exceed $3,000. The ambulance is 
for the purpose of connecting with the Re- 
ceiving Hospital, says the Oakland Times, 
while heretofore the unfortunates had to 
take the jolting of the patrol wagons before 
they received treatment. The Board of 
Public Works was authorized to advertise 
for bids. 
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Speed Recorder.— The BuUard speed re- 
corder, manufactured by J. H. Bullard, of 
Springfield. Mass., tells the time, the speed, 
the distance, and makes a permanent f'^cord 
on a detachable card of every mile travelled, 
showing graphically when stops were made 
and how long, thereby offering a valuable 
means for holding drivers of power wagons 
down to the maximum or minimum speeds 
at which they have been told to drive. This 
instrument consists of a clock, a speed 
meter and a speed recorder all combined in 
one casing. It is connected to the wheel of 
the car by a flexible shaft and no part of 
the instrument revolves faster than the 
wagon wheel, thereby assuring the dura- 
bility and long service of its mechanism. 
The time and distance can be read from the 
seat. The case is of heavy brass, dust and 
water proof, with a thick beveled plate glass 
over the card. The latter is divided into 
small spaces by radial lines, and the inter- 
val between each pair of radial lines repre- 
sents one minute. It is also divided by 12 
concentric circular lines, and the recording 
needle in travelling around makes its marks 
in the minute intervals in the first hour cir- 



cle first, of course; then moves to the sec- 
ond hour circle and travels around it, and 
so on, making each card good for 12 hours' 
running, when a new card may be inserted. 
The recorder makes a dot for every quarter 
of a mile the vehicle travels, and for con- 
venience in reading every fourth dot is en- 
larged, so that the correspondence between 
full miles and full minutes is easily told at 
a glance. The instrument is about 4V2 
inches in diameter and is attached to the 
dash or any other preferred place by a joint 
that allows the dial face to be turned at any 
angle that suits the operator. The details 
of the mechanism in the instrument are of 
course subject to variations according to 
the diameter of the front wheel, to which 
the gear is to be attached. 

Life of Tires.— A report to his company 
by Auditor S. E. Morrow, of the Hartford 
Rubber Works Co., of Hartford, Conn., 
shows an average mileage of 11,669 miles 
before scrapping for 14 solid rubber tires 
bought from the company in 1901 and 1902, 
since which time further improvements in 
tire construction have been made. The 
mileage varies not a little for the different 



tires, running as follows for each of the 14 
tires: 7,333, 10,487, 13,939, 17,581, 15,069, 
9,644, 16,499, 14,680, 8,779, 13,242, 12,409, 
6,166, 9,882, and 7,660. 

Brewery Wagons. — The Anheuser- 
Busch Brewing Company, of St. Louis, Mo., 
recently placed an order with the Pope Mo- 
tor Car Co., Waverley Department, of In- 
dianapolis, for 10 Pope Waverley electric 
1-ton trucks. The form of the body was 
specially designed for the brewing company, 
who have been using electric propelled 
wagons and trucks for a number of years, 
and are, in fact, the most extensive users 
in the world of this class of power wagons, 
employing them not only in this country, 
but also m connection with their European 
depots. 
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Comparison of Two Machines 

A Glance at the Difference in Design and Probable Efficiency of Animate and Inanimate Structures 



FOR business purposes, all that counts in a horse are 
its qualities as a machine employed for performing 
certain work. When the same work may also be dond 
by means of other machines, there is reason for comparing 
the performances, to see which is in best accordance with 
the requirements. Among business men, however, it is 
customary, before going to the trouble of comparing work 
results, which are nearly always somewhat complicated, 
to compare the machines directly, with one another, so 
as to be able to form an opinion in advance as to which 
of the machines *'ought to be" best adapted for the work 
to be done. 

A printing press, a piano and a phonograph are all 
admirable machines, each of marvelous ingenuity in its 
kind, but this would not be considered a good reason for 
attempting to employ them for pile driving, even if it were 
possible to use them in that manner; pile driving being 
a very simple operation, consisting in straightlined motions 
of a hard and heavy substance, for which it is unnecessary 
and wasteful to employ fine machinery. 

The work of hauling merchandise is not nearly so 
simple, but still it has been shown to be reducible to a 
few motions, of shafts, clutches and gearing. Those few 
motions, in connection with a w^agon with wdieels, con- 
stitute all that is wanted. Anything more than the 
machine employed for the w^ork does, or is capable of 
doing, represents a probable waste. On general prin- 
ciples, a business man, upon having shown to him one 
machine capable of performing just those required 
motions, rapidly, precisely and continuously, and another 
machine capable of producing the same effect upon the 
wagon, less rapidly, less precisely and for only a strictly 
limited time, biit on the other hand capable of doing a 
great many other things not in the line of the man's 
wants, would probably select the first machine. To make 
him do otherwise in this age of specialized machinery, 
would probably require an extraordinarily convincing 



demonstration of superior economy in the employment of 
the more intricate tool with the many superfluous motions 
and capacity for work not wanted. 

Where flesh and blood enter into the composition 
of one of the machines, the disposition of business men is 
not so uniformly in favor of the specialized and simplified 
machine, unless the flesh and blood are human. There is 
very little hesitation about replacing machine motions in- 
volving the employment of a human, by an automatic 
piece of inanimate machinery, provided the latter performs 
more work at smaller cost ; and this although neither '*first 
cost" or "depreciation" plays any part in the figuring. 

Apparently habit and custom have something to do 
with the matter. The machines saving human labor were 
introduced a long time ago, and the business inind has had 
many opportunities for familiarizing itself with the idea 
of dispensing with it, in so far as fK)ssible. The replace- 
ment of animal power is still a little new, in the matter 
of local transportation w'ork. The comparison with other 
machines which perform the same w^ork has not yet been 
made, in a direct way, and the comparisons of per- 
formances have not been available to all and, besides, 
being somewhat complicated, have presented disputable 
points. 

It is a direct comparison, then, from the machine point 
of view, which is most urgently required at present. The 
horse machine is to be compared with all the more modern 
sp>v^cialized machines designed to do its work; that is, 
for practical purposes, with the electric power wagon, the 
gasoline motor wagon and the steam vehicle. 

For brevity's sake one comparison must do, particu- 
larly as it is the old, well-known horse-machine which 
has been least described, of late. Unlike the chassis of 
the gasoline vehicle, its mechanism cannot easily be shown 
in one drawing. The first and largest illustration on page 
3 shows essentially the frame (skeleton) , the power- 
generating (alimentary) apparatus and the running-gear 
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(legs). Number two, on page 4, shows the horse's 
power-storage system which is combined with the trans- 
mission elements, consisting in muscles charged with a 
mysterious capacity for contraction, by folding of their 
tissue, which is transmitted through tendons to the various 
bones forming the principal elements of the legs 01 
running-gear of the machine. 

The illustration of the gasoline motor chassis on 
page 2 was selected mainly with a view to showing 
all the vital parts of one of the simplest transportation 
machines known to have produced economical work- 
results. It represents the chassis of a "Rapid" express 
or delivery wagon of 2,500 pounds load capacity, capable 
of doing the work of three to four horses and wagons. 

Properly, the comparison should be between the 



to the engine shaft) causes a (6) second shaft with a 
sprocket pinion to revolve; (7) a chain from the pinion 
to a (8) larger sprocket mounted upon a (9) balance gear 
capable of transmitting motion to a (10) divided shaft 
in such manner that one side of this shaft may revolve 
faster than the other; (11) sprocket pinions on the ends 
of the divided shaft; (12) chains from these pinions to 
(13) sprocket wheels on the (14) vehicle's rear wheels, 
mounted upon (15) roller bearings upon the ends of a 
(16) rear axle shackled to the vehicle frame by (17) 
platfonn-springs. Another set of platform springs is 
shackled to the front end of the frame and secured to 
the (18) front axle, each end of which is forked to hold 
a short vertical (19) pivot pin from which projects a 
roller-bearing (20) rock shaft carrying a (21) front 




COMPLETE CHASSIS AND POWER PLANT OF SPECIALIZED TRANSPORTATION MACHINE OF GASOUNE MOTOR CLASS 



chassis and three or four horses. The complications repre- 
sented in the pictures of the horse-machine should be 
mentally multiplied by three or four. 

The gasoline motor transportation machine, which 
takes the place of three or four horses and of all the ex- 
pensive parts of the three or four wagons drawn by them, 
consists of (1) a frame of angle iron which lasts in- 
definitely, if painted; (2) an engine of cast iron in which 
only certain replaceable portions are subject to wear; 
(3) a shaft rotated by tlie engine and assisted by a (4) 
fly wheel to maintain its rotation equably, without jerks; 
(5) clutchbands adapted to grip the shaft and transmit 
the motion to one or another of two sets of toothed 
wheels, either of which (according to which is clutched 



wheel. To steer the vehicle's course, the front wheels are 
turned out of alignment with the rear wheels by turning 
the pivot pin of each by hand power applied to a (22) 
steering crown mounted upon the end of a (23) hollow 
vertical or sloping shaft carrying upon its lower end a 
(24) screw acting in (25) sleeve with a rack, the latter 
rotating a (26) shaft communicating the required motions 
to the two pivot pins and front wheels. 

The main features of the engine, or power-gen- 
erating apparatus, are: (a) two cylinders with water 
jackets, (b) two pistons with piston rings, (c) two con- 
necting rods with bushed bearings at each end, (d) a 
tank containing gasoline with pipe connection to (e) a car- 
buretter from which gasoline is drawn in a fine, quickly 



Digitized by 



Google 



The Power Wagon, April 19, 1906 



3 



evaporating, spray, by means of suction created by the 
movements of the pistons, through (f) inlet valves into 
the cylinders together with a varying proportion of air, 
forming an inflammable gaseous mixture, which is com- 
pressed by the next movement of the pistons, then ignited 
by electric sparks caused by current from (g) an electric, 
battery or other source of electric current, thereby rapidly 
expanded, causing the pistons to be thrust back, rotating 
the engine shaft by means of the connecting rod ; engine 
shaft carries (h) a spur wheel meshing with (j) twice 
as large spur wheel on (k) a cam shaft, thereby rotating 
the latter which carries cams acting upon ends of rods 
which open (1) exhaust valves, permitting burnt gas to 
escape through (m) exhaust pipe to (n) muffler where 
its expansion is retarded in order to deaden the sound of 



tion machine, and which has here been enumerated with- 
out strict reference to possible minor deviations in the par- 
ticular machine shown in the illustration. It is protected 
by the springs and by rubber tires against jars and severe 
shocks. 

An electric transportation machine is even more 
direct and simple, and all that weighs against it, in a com- 
parison with other specialized machines, consists in the 
similarity which exists between the functions of a storage 
battery and those of an animal. Its condition is not sub- 
ject to simple and positive mechanical regulation and it 
is not capable of supplying power continuously. 

The business man is now confronted with four other 
machines, essentially alike in health but varying greatly, 
unaccountably and irremediably in disease. Each is a 
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its escape. Camshaft also operates (o) water pump serv- 
ing to send hot water from water jackets surrounding the 
cylinders into a nest of pipes called (p) a radiator, where 
it is cooled by exposure, and back to the cylinder jackets, 
thus keeping cylinders comparatively cool. 

Adding hereto (q) a tank of oil with (r) pump 
operated from the cam shaft, injecting a measured 
quantity into the cylinders and at various bearings at 
regular intervals, a few (s) rods and bell cranks operat- 
ing (t) throttle, clutches and (27) brakes by means of 
pedals and lever — and an essentially complete description 
has been given of the whole well-known combination of 
simple mechanical elements, every one replaceable and 
repairable, which constitutes a gasoline motor transporta- 



horse and the four of them, combined with wagons, are 
claimed to be able to perform as many ton-miles of trans- 
portation work in a given time and at a certain cost, as 
the one machine described above. 

It is admitted, however, from the start that these 
machines must have periods of rest and that the compar-* 
ison between the working capacity of the four of them, 
plus wagons, and the one gasoline motor machine, is 
based on similar periods of rest for the latter, though it 
does not require them, but may be worked all the time, 
thereby replacing six to eight horses and three to four 
wagons. 

It is also admitted, that the horse-machines were 
designed in years of remote ajitiquity bv: an unknown 
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master and not for the- work of transporting merchandise; 
that, when they get out of order, the owner must wait till 
they are restored to usefulness by automatic processes not 
subject to control, as nobody understands their mechanism 
well enough to take it apart and put it together again— 
not even the smallest part of it. The machines require 
attendance and fuel supply all the time, whether worked 
or not, but compensate for this by a very large measure 
of automatic regulation, so unfortunately constituted, how- 
ever, that the more the machine is worked the poorer is 
the regulation. Tliis is probably because it never was the 
designer's intention to have the mechanism subject to con- 
stant wear and tear, but merely to propel its own bulk, 
Work results in many abnormal conditions of the machine 
and its organs, while these usually remain in perfect order 
when the machine is running idle in a paddock, with a 
small fuel supply and some protection against severe 
weather. 

Some of the abnormal conditions interfering with 
the machine's usefulness are known by name and recog- 
nized by symptoms. Unlike the wear of a valve or the 
bad adjustment of a carburetter, they are not strictly local, 
however, and cannot be remedied locally. In the accom- 
panying illustration a number of disorders are marked as 
belonging specially to one or another of the machine 'parts, 
but in reality the whole organism is so ingeniously co- 
operating in all its functions that no one part may be in- 
dependently restored to working order when once de- 
ranged. 

The principal features of the machine are as follows : 
The frame or skeleton is composed of 200 to 300 jointed 
bones held together partly by atmospheric pressure and 
partly by a covering of muscles and tendons. All the 
joints are lubricated by a highly complicated and thorough 
system, apparently operated- on the plan that fresh lubri- 
cant is conveyed to a sac surrounding each joint by dios- 
mosis from adjacent diminutive tubes containing a liquid, 
and the lubricant vitiated by use is returned by another 
system of capillary tubes. The details of this system form 
a complete mystery, however, and when stiff or open joints 
result from its derangement, there is nothing to do but 
to wait, usually in vain. Spring suspension is carried to 
an extraordinary and admirable extreme in the horse- 
machine. Starting from the points of contact with the 
ground, there is a cushion of cartilaginous tissue protect- 
ing the bone pipes of each leg from injurious vibrations. 
Each bone is essentially rigid, but each joint affords 
elastic support on the plan of a V-spring, and as tha 
joints are very numerous, scarcely a tremor should reach 
the more delicate organs from the impact of the hoofs 
with the ground. In this respect the horse-machine af- 
fords a model for study by makers of the simpler, in- 
animate transportation machines, and puts to the blush 
those who think that the ordinary rubber tire is a super- 
fluous precaution for the protection of their mechanism. 

The cooling system of the horse is also of the most 
elaborate character. When overheating is threatened, 
tliere is by some unknown process abstracted a saline and 



acidulated liquid — probably non-freezing — from either the 
blood or the gastric juices (which are continually supple- 
menting and drawing upon one another) and this is by 
another unknown method sent through a system of tubes 
ending in a fine capillary network of pores piercing' the 
outer covering of the machine, and the liquid is deposited 
on the outside of the covering, where it evaporates, there- 
by radiating heat very effectively. Under ordinary Avork^ 
ing conditions this highly efficient system seems subject 
to clogging and disorders, however. In fact, the very 
extensive employment of hair-fine tubes in the whole 
machine is to be considered as a dangerous over-refine- 
ment, resulting in the disorders known as catarrh, con- 
gestion, inflammation and probably the majority of diseases 
affecting the bones, such as spavin and founder, whenever 
the maintenance conditions depart from the ideal in thtf 
least. 

The power-generating apparatus is of the chemical 




POWER STORAGE CELLS AND TRANSMISSION MECHANISM OF HORSE 

type. Vegetable fuel is disintegrated by acid treatment; 
certain portions of it are subsequently expelled while 
others are absorbed by transfusion through the fibrous 
walls of the vessels containing them and carried through 
capillary tubes into the blood and are thence carried fur- 
ther to storage cells, known as muscles, and temporarily de^ 
posited in a manner that produces power, by means wholly 
unknown, when excited by a current sent automatically 
from brain or spine. A vast number of intricate machine 
parts are engaged in these processes and in many ad- 
ditional ones, mostly of totally unknown character. 

To attempt a complete description of them would be 
hopeless, partly for lack of space and time, but mostly 
because the whole construction and manner of operation 
of the machine is shrouded in mystery. So long as the 
business man had no other choice, he utilized this machine 
to the best of his ability. 

But now — would he naturally select it for doing 
his work, after a casual comparison with other machines 
specially designed for that work? 
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Principles and Practice 
In Transportation by Motor Vehicles 
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By finishing in this issue the serial article "Princi- 
ples and Practice in Transportation by Motor Vehicles'' 
and reproducing at the same time all those sections thereof 
which have appeared in previous issues, The Power 
Wagon complies with the requests of readers who did 
not receive the first instalments and desired to be in pos- 
session of the whole series in convenient form. 

Reading the series with pencil in hand, and mark- 
ing passages which he felt applied directly to his own 
case, one appreciative correspondent found that he had 
learned to view the economy of his transportation system 
collectively, with the various factors brought in relation 
to each other, while previously he had overlooked some 
of these factors — even important ones — and had viewed 
most of them singly without giving much thought to their 
interdependence. He did not approve everything to the 



last iota, but he thought he would be money ahead in 
the future for having taken the time to read and criticise. 

As this view coincides very well with the purpose 
of the article, it is herewith recommended to other readers, 
with emphasis on "pencil in hand." 

The fundamental object of the series was from the 
beginning to facilitate thought and decision on the highly 
complicated subject, by arranging the material for thought 
in an orderly manner. This, it was believed, would 
render it possible for a business man to judge what he 
should take into consideration before acting or not act- 
ing. His own knowledge of his own business is the link 
which he must supply. Practical details, helpful toward 
making all conclusions definite, are what The Power 
Wagon must supply from week to week, in addition, as 
fast as they may be gathered in presentable form. 



The ''Best'' Power Wagon 




RECONCEIVED ideas in regard to the economical 

PI superiority of one type or another, among power 
wagons, melt as snow under an April sun, when put 
to the test of experience. 

The gasoline vehicle is the best! The electric 
vehicle is more suitable! The steam vehicle is the 
only one that will do the work ! The gasoline vehicle 
with electric transmission equipment presents the true 
combination of most desirable advantages! The horse-and-wagon 
system beats them all! 

According to the nature of the work to be done, each of 
these assertions may hold good or prove wholly false. 

Promulgated in all generality, all of them are false. 
If human labor were not an important factor in all trans- 
portation systems, it might be possible to generalize. With human 
labor to count with, and thp human short-comings in grappling 
with new, though simple, problems, it is not generalizing but 
generalship that is required. 

Generalship in the very selection of one's battalions! 
Whatever perplexity may arise when generalship is demanded 
of one inexperienced, resolves itself into something less fatal 
to decision, however, when it is accepted as a truth that power 
wagons of any type will do any work more cheaply than it can 
be done by horses and wagons, if they can do it at all, if they can 
do it practically all the year round, and if they are properly treated. 

The first "if" may be eliminated by test; the second through 
knowledge of c)imate and roads; the third has nothing to do 
with the first choice of the type, except in so far as local condi- 
tions may render it easier to obtain competent help and quick 



repairs for the operation of one type than for the operation of 
another. 

Essentially, the two resources: Test and Opportunity will 
guess the conundrum of the first choice of type. The system 
which, under actual workday test, rises most readily superior to 
the demands of the work, is naturally to be preferred, but the 
Opportunity for obtaining wagons without delay, well-built, from 
a responsible and accommodating manufacturer, of the right sizes 
and styles, necessarily enters for almost equal consideration in 
making a choice. 

At the present moment, for example, ' the opportunity for 
selecting steam wagons is, in this country, at a low ebb, because 
very few are produced. 

Gasoline and electric vehicles divide the field for trans- 
portation over the ordinary roads and streets, while the combi- 
nation system — gasoHne engine as power source with electric drive 
— bids strongly for all rail service. 

Compressed air and carbonic acid gas machines have fallen 
by the wayside, for the present at least, largely because they 
operated as traveling ice factories and were not exempt from 
dangers of explosion. 

Practically, the choice lies between gasoline and electric 
vehicles, with steam wagons a possibility worthy of subsequent 
investigation. 

The decision to which generalship must be applied is not 
quite so narrow, however, as a choice between two. It includes 
the determination of the extent to which the horse-and-wagon 
service should be replaced and some preliminary assurance of 



Digitized by 



Google 



6 



The Power Wagon, April 19, 1906 



being able to organize, or dispose over, a plant for the mainte- 
nance of whichever type of power wagon is adopted. 

Most business men will be inclined to let the power wagon 
earn its spurs and promotion in those branches of his work, 
first, for which horses are least suitable. Concession to status quo 
and avoidance of abrupt changes are among the axioms most 
generally adhered to in the business world, even at a sacrifice of 
what seems a certain prospective addition to economy and profits. 

In choosing the type of power wagon to be added to his 
transportation plant the owner of the latter will therefore, in 
many cases, be at liberty to apply his test to highly specialized 
forms of his work and to make his selection in favor of gasoline 
wagons, though under different circumstances it should have been 
in favor of electric wagons. 

The electric system thrives best, economically and otherwise, 
when it does all the work, in exclusive installations where the 
labor of maintenance may be organized with an extreme of 
method, order and precision. The gasoline wagon seems to 
tolerate the proximity of the horse more willingly, if only each 
individual power wagon has a capable attendant, but the differ- 
ence between the types in this respect is probably more fancied 
than real, or at all events not of permanent validity. In large 
establishments, such as, for example, that of Keyes, Marshall & 
Bros., of St. Louis, where horse, electric and gasoline wagons are 
maintained in large numbers under one ownership, it has been 
found imperative to separate the plant into two installations, one 
comprising the pow^r wagons and the other the horse-and-wagon 
equipment. 

Probably no dogma on this subject will hold true under 
all circumstances. The owner of a small plant, who has personally 
familiarized himself with the best rules for treatment and main- 
tenance of the power systems, and who is close to his help in 
a spiritual sense, frequently obtains excellent results from a 



first choice of vehicle, which under strictly corporate manage- 
ment would have been injudicious, and from a maintenance sys- 
tem in which an outsider would fail to discover any system at all. 

Some users of power wagons have found that the first test 
of their capacity for doing the work of the horse should have been 
supplemented by a test of what the wagons would do after one 
year of service. Frequent repairs of the machinery of gasoline 
wagons and battery deterioration, resulting in reduced traveling 
radius, in electric vehicles, were the points mostly al issue. 

This brings to the surface the last "if" in the question of 
the economy of power wagons ; that relating to proper treatment, 
after the selection of the type or types has been made. 

Whether the choice has fallen on one type or on the other, 
or on both, and whether the installation is to be auxiliary to 
the horse-and-wagon system, in on^ proportion or in another, 
or is to do all the transportation work on hand all the year 
round, the experience of the past few years declares unequiv- 
ocally that proper treatment is the principal and indispensable 
source of economy of power wagons, just as it is in tlie case of 
transportation work by hcrses, but differing in being subject to 
exact knowledge and systematic supervision, while affording at 
the same time a much wider margin for accomplishing unusual 
results, in the efficiency of the work as well as in its economy, 
according to the degree of attention and energy given to the 
subject. 

The "best" power wagon, year after year, is the one which 
is best treated, treated most nearly in accordance with its nature; 
other considerations being insignificant in comparison. 

"Proper treatment," in all its variations and details, nat- 
urally, therefore, also becomes the chief subject for any publica- 
tion aiming to be of practical usefulness for owners of power 
wagons. 



II 



First Cost of Equipment 




UTSIDE of those circles in the world of large business 
and finance where the earning capacity of the power 
wagon has been looked into from all points of view, 
>^ commonly taken for granted that "whatever else 
may be the merits of commercial motor vehicles, their 
first cost is certainly very high," or it is said: "Amer- 
ican business men like to get along with a small first 
investment and to increase it gradually out of their 
profits, and for this reason they can't be expected to take kindly 
to motor trucks which cost $2,000 to $5,000 apiece." 

Without entering upon any discourse relating to the financial 
habits or necessities of business men in this country of high busi- 
ness profits — habits and necessities which are undergoing constant 
and somewhat radical changes, by the way — the offhand views 
presented in the foregoing typical remarks on the high first cost 
of power wagons are readily shown to be off the mark. 

To simplify the matter, all consideration of the earning 
capacity of the power wagons may be omitted, though from the 
financier's standpoint it would justify high first cost. 

The question is, then, one of first cost without regard to 
justification; first cost, pure and simple, omitting even the impor- 
tant factor of depreciation, which, under proper conditions of 
maintenance, is strongly in favor of the power wagon system. 
What does it cost to install the power system? 
And in comparison, what does it cost to install a horse- 
and-wagon system of the same working capacity ? ^ 

A bit of industrial history which throws light on these 
questions became detached from the archives of one of the large 
express companies about two years ago. It floated for a while 
from one to another of those most deeply concerned in such mat- 
ters, in the form of a document studded with all the facts and 
figures, and was then withdrawn from public gaze and carefully 
locked in the strong coffers of the concern for whose information 



and use it had been made. Nobody had copied it, but the total 
figures had escaped and are known this day. The document gave 
a careful estimate of what it would cost the express company 
to install its service in Buffalo in a certain location; what it 
would cost for a horse-and-wagon service and what it would cost 
for electric service. Counting real estate, buildings and their 
necessary equipment in each case, the comparison stood $80,000 
for the horse-and-wagon service, and $20,000 for the electric 
service. Neither the horses-and-wagons nor electric vehicles were 
included. There was $60,000 plus the cost of horses-and-wagons 
"to the good," wherewith to buy electric vehicles. As subse- 
quent developments proved, the company established an exclusive 
electric service, and, about one-half year ago, had 17 electric 
vehicles in operation, representing a cost of perhaps $35,000. They 
also had considerable room in the new garage for expansion. 

That the figures must vary greatly with the cost of real 
estate and of building operations, as well as with the nature of 
the service to be established, is self-evident. They may be more 
favorable or less favorable for a gasoline vehicle or a mixed instal- 
lation, but probably the difference would be slight, one way or 
the other. 

Nothing short of a considerable number of worked-out esti- 
mates from cities of greatly varying size and based upon varying 
fast service, slow service, long hauls, short hauls, etc., — would 
requirements of work — heavy and light trucking, delivery work, 
supply comparisons of directly applicable utility. 

Some imaginary figures will make the matter clear, however, 
in a general way. Assume a light trucking service with either 
gasoline or electric vehicles at $2,000 apiece. In this class of 
work one power wagon replaces from 2 to 3 one-horse trucks. 
An installation of 20 power wagons would therefore equal 50 
ordinary wagons and 75 horses, a 50 per cent reserve of horses 
being required for equal reliability. 

Digitized by 



Google 



The Power Wagon, April 19, 1906 



7 



Each power wagon occupies about 60 square feet of area 
in the garage, and 50 per cent more space is required for manipu- 
lation and cleaning, repairs or battery charging. On the two or 
three-story plan, the ground area may be further economized. 

The area of the power wagon plant is now seen to be 20 
times 90 sq. ft., or 1,800 sq. ft. 

The fifty wagons, on the other hand, occupy about 50 square 
feet each and the 75 horses also 50 square feet each, while the 
allowance for stable work must be at least 100 per cent, making 
the total area 123 x 50 sq. ft. x 2, or 12,500 sq. ft. 

If arrangements are made for housing 20 drivers and 3 stable 
men in the power wagon building and 50 drivers and 10 stable 
men in the other building, the disproportion in ground areas or 
in cost of buildings is further increased. 

But suppose the cost of the buildings is proportionate to 
the areas of 1,800 sq. ft. in one case and 12,500 sq. ft. in the 
other, and that fixed equipments are in the same proportion. Then, 
if the cost of the power wagon garage is $3,500, that of the horse- 
and-wagon building will be $24,306. Counting harnes.s, blankets, 
etc., as belonging to maintenance and not to first cost, this leaves 



the comparison, at $160 for each horse and also $160 for each 
wagon, and at $100 per square foot of real estate, as follows: 

l»OWER WAt;ON IXSTALLATIOX HORSE-AND-WAGON INSTALLATION 

Real Estate $ l.SOO Real Estate $12,500 

Buildinf^ :5,r>()0 Building 2l,:;06 

Vehicles 40,000 Horses i2,000 

Wagons 8,000 

First Cost. . . .$45,800 First Cost $.36,806 

On a smaller scale the owner of the garage will lose some of 
the financial advantages of compactness, but, on the other hand, 
he will often be enabled to place his garage in immediate prox- 
imity to his place of business, possibly on an unoccupied part of 
the ground he previously owns, while a horse-and-wagon estab- 
lishment must almost necessarily be in a different locality, where 
the master's eye cannot rest upon it as often or as closely as his 
interests would require. 

Apart from special conditions, however, calculations relating 
to first co.^t suggest undeniably that business men contemplating 
the use of power wagons on a moderate scale might do worse than 
combine in stock companies for the erection of garages and for 
the subsequent work involved in proper, economical maintenance. 



Ill 



Saving of Human Labor 




AVING of wages by the use of power wagons is be- 
yond all doubt the principal source of their economy. 

On a grocery delivery circuit the power delivery 
wagon covers from 40 to 60 miles in the delivery 
hours of one day, while the single horse covers 15. 
The grocer who has use for 60 miles of route work 
saves the wages of 3 drivers, or from $1,000 to $1,800 
per year. 

The heavy horse-truck makes an average speed of little over 
2 miles per hour. With time consumed in loading, unloading and 
waiting, 8 to 10 miles is the average daily performance. The 
radius of action is practically limited to 6 miles from the place of 
business. Starting in the afternoon a 4 mile trip means overtime 
and complaints. Many odd hours are completely lost to useful- 
ness. The power truck fits better in the hours of the workday. 
It makes 4 to 7 miles per hour, even with loads from 3 to 5 tons, 
and whether the weather is hot or cold. It can go 6 miles from 
home 3 times per day, or it can go 20 miles from home if neces- 
sary and return without extra charges for overtime or relays 
or nights' lodging for the driver. 

Except for such work as very short and numerous exceed- 
ingly heavy hauls— as from a city place of business to nearby 
docks with loads of 7 or 8 tons— the heavy power truck replaces 
2 to 3 horse-trucks of equal load capacity. The saving in wages 
of 1 to 2 drivers, drawing $10 to $12 weekly in minor cities and 
up to $18 in the larger cities, will average about $1,200 annually. 

While the life of horses engaged in very heavy slow hauling 
is almost double of what it is in lighter and faster trucking work, 
their first cost is much higher, and the power truck replacing an 
average of 6 of these costly heavy-draft animals and 2 to 3 of 
the heavy trucks, makes room in the stables, as well as at the 
loading platform, for additional vehicles, for which there is often 
urgent demand in a growing business cramped for space. 

After all, the greatest saving of human labor is accomplished, 
however, in businesses which have heretofore required two-horse 
trucks of IV2 to 3 tons load capacity going at a speed of 4 to 6 
miles per hour, going and coming, mostly with empty returns. 
Once outside th« most congested traffic, the light power truck of 
similar capacity doubles this speed with no greater wear and 
tear than may be offset at low cost by a strict system of daily 
inspection and maintenance, while on the other hand, the mor- 
tality among horses in this class of work is immense, and seem- 
ingly unavoidable, and the necessity for reserve animals exceeds 
even the requirements for light merchandise one-horse delivery 
wagon work. 



Double speed by power wagons in the two-horse light truck- 
ing field means triple working capacity and triple replacement of 
drivers. There are no very definite data available to substantiate 
this assertion and the truth of it is indeed modified by the length 
of hauls, the duration of stops and several minor factors. The 
extra gain, beyond that which would be expected from the pro- 
portions between speeds, seems to come in through a much im- 
proved utilization of the working hours; hours and half-hours 
which go to waste with the lower speed may be, and are utilized 
with the higher. Work at the loading platforms is distributed 
throughout the day, getting more efficiency from the shipping 
department or the same efficiency from a smaller number of men; 
the arrangement of routes is facilitated by the certainty that the 
power wagon will return for another load on the same day; 
stops are shortened by the case of making detours if the load has 
been placed without correct reference to the sticcession of deliv- 
eries. 

In special work such as delivering and hoisting safes, the 
power wagon with a winch operated from the power plant, saves 
the labor of 4 men. In winding and unwinding wire and cables 
for electric light companies or telephone companies in the large 
cities, the same arrangement saves up to 12 men, and by dispatch 
in reaching the spot where such work is required, the power wagon 
saves "waiting time," for a large crew, if there is no power 
winch; and for a small crew if the wagon incorporates that feature. 

The winch is only the first and most obvious application of 
the principle that the power wagon may replace human labor in 
other forms than by simple transportation. In timber operations 
the portable saw, in mining operations the portable pump, in agri- 
culture all the various forms of portable work, are instances 
to the point, as yet awaiting further development. 

In all cases when the nature of the work requires an attend- 
ant for deliveries or a solicitor of trade to go with each wagon — 
in addition to the driver — the wages of each attendant are, of 
course, saved in the same proportion as are those of the drivers, 
and in such instances the figures of the saving, as referred above, 
may be practically doubled. 

The economies so far mentioned, it will be noticed, are 
independent of the size of the installation, except in so far as the 
volume of business to be done should as nearly as possible exhaust 
the working capacity of the power wagon or wagons. Stable 
charges, on the other hand, while immensely economized in the 
large systematically organized installation, whether electric or 
gasoline or both, depend in the smaller plant upon questions of 
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personnel and of local facilities for quick repairs and replace- 
ments, which admit of no general discussion. That a reduction 
of stable charges is possible, however, even in the smallest plant, is 
the contention of many who have tried out the question with a 
single pow^cr delivery wagon. The feature in the economy which 



helped them out was usually this: That, while the owner would 
not consent to take care of horses and wagons personally or with 
the aid of his clerks, but placed them in a livery stable, he was 
willing and anxious to house and groom the power delivery wagon 
on his own premises. 



IV 



The Lift and Durability^ 



m 
m 



N business and mechanics long life is a virtue only if 
I crowded with activity, money-earning activity. The 
life of costly tools is sacrificed in every machine shop 
to stimulate production. But no tool wears so irre- 
I trievably as the animal, because it cannot be repaired. 
The vitality of a $150 horse drawing 1 ton 15 
miles per day is spent in COO to 900 working days, 
giving a total of 9,000 to 13,500 ton-miles, by which to 
justify an investment of $150 and the feed and other maintenance 
expenses. 

Two heavy dray horses at $400 apiece draw 6 tons 10 miles 
for 2,400 days, giving a credit of 72,000 ton-miles for each animal; 
that is, for justifying an investment of $400 plus feed and other 
maintenance cost. 

Figuring the expense of keeping the $150 horse at $30 
monthly and the $400 horse at $40 monthly, the two investments, 
with current expenses added, are, roughly, $150 plus $30 x 36, or 
$1,130 for producing 13,500 ton-miles of transportation work, and 
$400 plus $40 x 96, or $4,240 for producing 72,000 ton-miles. 

Which pays better? Where the figures, as given, apply, 
there are 21,345 ton-miles "to the good" for the slow, heavy-draft 
animal of the long life, even counting driver's wages is balancing 
evenly. 

Where different maintenance figures would apply, the result 
might be materially changed, but as a rule it is found that a 
small increase in the average speed of a working horse must 
be paid for in a considerable reduction of loads and in a great, 
but less economically important, reduction of its life-time. 

Where still higher speeds are required of horses, as in stage 
and omnibus service, the number of animals required for shifts and 
relays, waxes rapidly to an economically forbidding height, so that 
in London omnibus service, for example, the introduction of one 
power omnibus takes up to 22 horses out of action. 

Evidently, a direct comparison between horse-and-wagon ser- 
vice and power wagon service on the question of life, is of little 
value, because the life of the horse (and of the wagon, too) is 
deliberately sacrificed for business considerations that cannot be 
expressed by a ton-mile measurement, and because the life of a 
power wagon— contrary to that of a horse— is no direct function 
of loads and speed, but depends mainly upon the maintenance 
system. 

Given a reasonably suitable construction to begin with, the 
life of a power wagon may be almost indefinitely extended by re- 



placement of its wearable components, and such replacement may, 
in turn, be immensely economized by intelligence and watchfulness. 

The horse is mystery and misery. The power wagon all 
system. 

Crowd 50,000 miles of heavy travel into 2 years of one power 
wagon's service, and it would seem unfair to expect as long life 
of such a vehicle as of another vehicle going only half this dis- 
tance with the same load in the same time. Yet, it is mainly a 
question of skill and money to make the first wagon emerge from 
its harder service in as good, or better, condition as falls to the 
lot of the other wagon under a maintenance system either less 
skilled or less liberal. 

The Brooklyn Bridge would have fallen down long ago, but 
for the repairs. 

Trolley cars run for 4 months to 6 months when new without 
repairs. Thereafter they are repaired every few days. 

Locomotives are repaired, or gone over, for every 110 miles 
of work. 

The gasoline engine has some wear of valves, rods,' cams, 
and all other replaceable details. Piston rings give out. But 
with perfect lubrication the main portions of the engine last in- 
definitely. A good maintenance system looks out for the lubri- 
cation. 

In the electric wagon, batteries are "slow fuel," comparable 
to horse feed and gasoline. They last no longer than a corre- 
sponding quantity of oats, hay and straw. The batteries have 
nothing to do with the life of the wagon, and properly should not 
be considered under "first cost," either; no more than the advance 
purchase of a feed supply should be so considered in a horse- 
and-wagon service. Armature bearings, gears or chains, brake 
bands wear out, but when repaired, enter again in the constitution 
of a vehicle which gives perfect service. 

The life of a power wagon is indefinite. The body will last 
according to the service it gives, as other wagon bodies do, and 
this applies also to wheels and partly to tires, but the chassis and 
power plant may be kept in running order for a generation. 

This is not saying that such has been the method so far 
usually followed in po\ver wagon installations. The nearest 
approach is perhaps found in the pleasure vehicle field, in the 
case of the numerous steam runabouts built in 1898 and 1899 
which are now kept in active commission in remote villages by 
owners personally versed in the machinist's craft. 



Together with Horses 



S an instrument for producing profits the power wagon 
should reach its very highest possibilities in the 
mixed installation where it is kept busy in only such 
work as cannot be done successfully or economically 
I by other means. 

Human nature, however, interferes seriously 
I with the realization of this theory. The machine is 
set to doing "stunts," while its capacity for regular 
work during all the business hours is neglected. Irregularity in 
one direction breeds irregularity in another. Inspection and main- 
tenance work become haphazard, and it is then only a question of 
time how soon the machine will give out during one of the "stunts," 
one or more of the neglected details asserting their rights to stop 
the whole performance. 




No system of book-keeping accords exceptional money value 
to the exceptionally hard service of long and rapid hauls at fitful 
intervals, but it does record, faithfully, the intervals of inactivity 
(by the absence of entries denoting work) and the possible break- 
downs owing to neglect in caretaking. And, as nothing counts for 
so much in making profits as regularity, the book-showing for 
the machine at the end of the year is apt to be poor. 

Where one or two power wagons are used among a hundred 
horses-and-wagons, the quality of the mechanical supervision 
which they will receive is also likely to be perfunctory. In some 
department stores it is entrusted to the chief engineer of the 
building, who may be a very good engineer, but is naturally an 
amateur in the power wagon business, and has little leisure for 
learning except at the expense of his employer. Often it is con- 
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fided to the nearest pleasure vehicle garage, whose manager has 
other things to think of than how best to make money for a truck 
owner. Again, in the case of gasoline vehicles, it is left to the 
sole care of its driver, who on general principles would not hold 
that job if he were competent for more than mere driving. One 
who can foretell coming troubles from the sound of the machinery 
or by observation of reduced capacity of a battery, is a rarity 
except in establishments in which he is held down to responsi- 
bility in such matters by a system that enlists his self-interest 

For the reasons indicated, mixed installations have come to 
be looked upon with suspicion by power wagon experts. They 
should produce superior results (superior in proportion to the 
size of the investment in power wagons), but, as a rule, they 
don't. They make, on the whole, a less favorable showing of 
economy than even the smallest exclusive power wagon installa- 
tion, composed of no more vehicles than those which form the 
power wagon element in the large transportation plant. 

As mixed installations, in the nature of things, must continue 
for some time to be more numerous than exclusive ones, their 
comparative shortcomings demand an investigation. 

The owner, though persuaded to buy the power wagons, 
may not be steadfast in his faith in their economy. If he were, 
he would perhaps have seen his way to buy more than one or 
two or three. But lack of faith is immediately detected and 
copied by employes, if the latter have no superior knowledge of 
the subject; and it is fatal. It shifts at once all blame and respon- 
sibility to the hapless manufacturer, and even the unanswerable 
argument that the same kind of vehicle gives excellent results in 
similar service elsewhere falls upon unwilling ears. 

Apart, however, from the owner's attitude, which is bound 
to yield to sound reasoning, sooner or later, there is one difficulty 
in the utilization of power wagons by a concern also using horses, 
which does not seem to have been fully recognized. It lies in the 
unity of the shipping department contrasted with the duality of 
the transportation plant. The chief shipping clerk is more or 
less in touch with the horse-and-wagon service. He must know 
how to organize the horse-and-wagon routes and get the best 
out of the, force at his command, every day. With stable care 
he may have as little to do as the teamsters, but he reasons in 
the terms and quantities of horse-possibilities. It is his language. 

Now, he is suddenly required to reason and give orders in 
another strange language at the same time. It does not flow 
readily from his brain or from his lips. But there is no one else 
upon whom the routing for the power wagon can be delegated. 
His work cannot be divided. Unless he is gifted with rare versa- 
tility, he will slip insensibly into what is to him the easiest 
and quickest way of despatching the work on hand, namely, allot- 
ting rapidly to the teamsters all he knows they can do, getting 
them to work and out of the way, and giving the rest to the 
power wagon — all the irregular and emergency work which does 
not total up and does not cut out right with business hours. Or 
else, he will go on thinking in the horse fashion, and give horse 
routes to power wagons, frittering away their capacity for dis- 
tances and labor-saving. 

What is required is that he should reverse this process, 
giving the power wagons all they can do, including the emergency 
work, and saving the horses as much as possible. Only in this 
manner can it be ascertained how many horses can be spared, and 
that, of course, was the owner's object in approving the partial 
power wagon installation. 

In concerns selling transportation and deriving all their 
profits from it, such as trucking, cartage, express and livery com- 
panies, it has usually been appreciated that the mixed installation 
must be handled on the basis of making the horses auxiliary to 
the power wagons; and not the power wagons auxiliary to the 
horses in any other sense than by giving thcni, in addition to 
routine work, the work which horses cannot do satisfactorily. 

It seems that the same principle should be extended to par- 
tial installations for department stores, manufacturers and whole- 
sale or retail merchants distributing their own goods. But this 
is seldom accepted in practice by the merchant class. 



The difficulty lies in the revolution that must be effected 
in the shipping department by imparting to its executives, all at 
once, a new mode of thought and estimate, without divorcing 
them from their older forms of arriving at quick decisive action. 
% Mechanical supervision presents a few problems to be solved 
by each owner, to assure the regular appearance each and every 
work-day morning of every power wagon in his employ, ready to 
begin and in condition to finish a hard day's work. But these 
problems may be solved separately and independently from any- 
thing else carried on in the concern. They involve no revolution 
of thought or habits and do not run contrary to any fixed traits 
of human nature. 

When, nevertheless, the mechanical maintenance of the motor 
vehicles in mixed plants has often left much to be desired, it may 
be principally ascribed to the owner's natural reluctance against 
organizing this end of the work so thoroughly for one or a few 
power wagons as he would for a larger number. Oftener it is not 
organized at all, but left to the mercy of the drivers and outside 
repairmen. Signs are multiplying of late, however, showing a 
desire among owners for reaping the economies which may be 
effected by co-operation with other owners in the same locality, 
through the organization of special commercial power wagon 
garages, under the management of a competent person responsible 
directly to them. The desire has not yet been materialized, but the 
agitation of the subject is not uncommon, and fruitful results seem 
to await only a keener realization of the necessity of the step, 
which is only a realization of the self-evident fact that one, two, 
or three power wagons require mechanical attention of the same 
quality as that which is freely conceded to be necessary for the 
highest economy in an installation of twenty or thirty power 
wagons. 

Among the means for facilitating an improved utilisation 
of power wagons by shipping departments also utilizing a horse 
service, none is simpler than the imperative demand by the owner 
for a daily report accounting for the work assigned to the power 
wagons and the work done by them, coupled with insistence upon 
having their capacity fully engaged every day. 

With regard to maintenance, a liberal toleration of small 
repairs toward the end of the first year of use, will do much to 
forestall larger repair bills during the second year, if ordinary 
caution against imposition is observed. In order to guard against 
interruptions of service, it may be, and usually is, necessary, if 
electric vehicles are used, to install a charging-plant or at least 
a charging-board (the price of current being less important than 
the uninterrupted service of the vehicle), and to keep on hand and 
in alternate use two batteries for each wagon, some reserve cells, 
spare pinions for armature shafts, spare gears or chains, spare 
tires; for gasoline vehicles a full set of valves, cams, crank shaft 
bushings, ignition spares, clutch leather (if leather is used), trans- 
mission gear pinions (crowns of those most exposed to wear), 
chains and spare tires or spare wheels. Brake bands and clutch 
bands, where such are used for operating epicyclic transmission 
gears, may also, as a rule, be required in duplicate. As these parts 
will all eventually be wanted, to have them on hand in advance 
is a matter of simple business preparedness in which every manu- 
facturer will be glad to meet the owner's wishes. 

Day and night access to machine shop repair facilities is 
perhaps to be counted among the advantages which the user of 
power wagons on a small scale may find it difficult to arrange at 
present. 

As soon as the owner of a mixed installation, in the natural 
course of events, begins to contemplate expansion of its power 
wagon contingent, the question of uniformity in equipment will 
present itself to him. As an example in point it may be men- 
tioned that the New York Edison Company's first step after 
gaining experience with an installation of about thirty electric 
vehicles of somewhat varying construction details (an installation 
which has since then been more than doubled) consisted in stand- 
ardizing all controllers, control levers, steering gears and brakes, 
partly for the purpose of rendering repair and spare parts inter- 
changeable and partly so that drivers might be changed from one 
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wagon to another without experiencing any difficulty whatever in 
the management of the vehicles in the streets. 

Equal, or probably even more cogent reasons for unifoi^mity 



must apply to an installation of gasoline vehicles, since the per- 
fect familiarity of drivers with the latter is of no small conse- 
quence for operating them with business success. 



•VI 



Training of Drivers and Others 
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0 



WNERS train themselves by the selection of their 
sources of information. The keenest experts should 
soon be found in their ranks. The keenest of them 
possess a matured knowledge of mechanics and en- 
gineering, enabling them to learn quickly and appre- 
ciate accurately what constitutes essentials in power 
wagon construction, use and maintenance. All of 



and self-interest also eventually assists them to escape the error 
that any degree of general engineering knowledge or scientific 
acumen can take the place of special power wagon study and 
practical power wagon experience. 

Owners, manufacturers and professional experts will learn 
rapidly, because they learn mostly at their own expense. 

But what about drivers? Must they learn at owners* ex- 
pense? And if they must, how shall this expense be reduced to 
a minimum? 

Of late, drivers of electric vehicles have commanded only the 
ordinary teamsters' wages, while drivers of gasoline wagons 
have obtained half as much again, as a rule. As this proportion 
in wages has operated greatly in favor of the electric transportation 
system, in a competitive sense, manufacturers of gasoline vehicles 
have during the past year taken great pains to simplify operative 
motions, and to guard against unnecessary interference with the 
engine and transmission on the part of the drivers. They have 
aimed to produce a "fool-proof" vehicle, not to be stalled either by 
crass ignorance or by the violence of an unbridled temper — all 
with a view to rendering it practicable to train the drivers of 
horses to drive gasoline vehicles, thereby eventually reducing wages 
to the ordinary level. At the same time, the axiom has been de- 
clared, that driving and caretaking should be two separate forms 
of work in the case of gasoline vehicles, as much as they are in 
establishments operating electric vehicles or horses and wagons. 

Efforts along these lines will bear fruit, no doubt, and will 
even react upon the construction of pleasure automobiles and 
upon the wages paid for driving the latter, but the experience 
gained in several small installations, while nowise belittling the 
general importance of those efforts, points hopefully and thank- 
fully to good results accomplished without taking quite so cynical 
a view of the' average teamsters adaptability to a change in 
work methods. 

Evidence tending in the same direction comes from electric 
installations, for, after all, the driver of an electric vehicle has 
it in his power to maltreat it as many dollars worth, though not 
so visibly, as his colleague on the perch of a gasoline truck may 
injure the mechanism in his charge. 

In the small gasoline vehicle installations referred to it is 
not fully acknowledged, either, that driving and care-taking must 
necessarily be two jobs. On the contrary, the driver, being the 
person who is nearest to hear the sounds and notice the other 
indications of imperfect operation, is considered the best man for 
inspecting, cleaning and adjusting his vehicle in the evening and 
for renewing the gasoline and oil supplies. The line is drawn at 
repairs, but somewhat more is expected of him in the way of indi- 
cating the need of them than in the case of the electric driver. It 
is pointed out that what is called caretaking in the case of electric 
vehicles, especially the testing and washing of batteries, replacing 
of defective cells and even the charging operation and grading of 
the electrolyte, comes more nearly under the head of repairs, re- 
quiring thorough technical understanding (for determining the 
necessity though not for the labor), than anything the gasoline 
vehicle driver is expected to do. 

It is true that in these minor establishments where those who 



were previously drivers of horses have been successfully trained to 
tend and groom motor trucks as well as driving them, the owner 
is, as a rule, a man who is fairly competent as a supervisor and 
personally guides his men. He does more ; by personal contact 
with them he forces upon them a sense of responsibility, which is 
frequently lacking among the drivers for larger concerns. 

This seems to be the important point. When the sense of 
responsibility is produced, the teamster as well as the grocery 
boy can learn and does learn. The question is how to produce 
it. By personal pressure is one way, adapted mainly for small 
concerns. In the case of large installations, the owners and 
supervisors of which have usually been induced to learn what they 
know on the subject through their self-interest, it lies near to 
suppose that self-interest should also be made the inducement ui 
the driver. 

There are many instances on record to show how truly New- 
tonian, Edisonian or at least human has remained the capacity 
of a "common teamster" for learning all about valves, gears, 
clutches, and similar simple things, if only his self-interest is 
enlisted. The self-interest even expands occasionally into a real 
intellectual interest, showing what the man might have become 
if He had not happened to become a teamster. Probably nobody 
had ever taken the trouble of interesting him before. 

So long as the General Electric Company at the shops in 
Schenectady, N. Y., paid a weekly wage to the driver of an experi- 
mental 5-ton gasoline-elettric truck, whether the truck was in 
the repair shop or at work, troubles were numerous and frequent, 
but when they threatened to lay off the truck and discontinue the 
job, unless an improvement took place, the vehicle ran steadily 
for three months, when the driver, having learned something, got 
a richer job and quit. (His wages were only $10 weekly). 

Where teamsters have been successfully trained to drive 
gasoline vehicles the chief cause for worriment over the driving 
question has been the ease with which the quondam-teamster-now- 
chauffeur— and more reliable and careful than the majority of those 
graduated from the pleasure-auto-garage — could obtain a job at 
better wages with the owner of touring-cars. This, rather than 
the severity of qualifications which is fictitious, has tended to 
keep the wages of gasoline truck drivers at a relatively high 
level. The tendency to make a liveried servant out of the pleasure 
vehicle chauffeur is rapidly making itself felt in the opposite 
direction, however, and may probably be relied upon in course of 
a short time to bring about as sharp a division between the two 
classes of chauffeurs as exists between coachmen and teamsters. 

A hardware company of Pittsburg is one of the concerns 
where the self-interest of drivers was enlisted for maintaining 
the reliability and reducing the cost of service, at first for electrk 
truck work, but subsequently also for gasoline truck work. Tne 
owners' keen understanding of the requirements helped to materi- 
alize the system in which the docking of pay for time unnecessarily 
lost through troubles with the vehicle soon brought about a condi- 
tion that meant regularity and economy, though not without 
demonstrating the necessity for having the owner's part of the 
work done right before the driver could be expected to do his 
share. Selection of vehicles suited for the work, the avoidance 
of ov^erloads and overtime on the road, frequent charging of 
batteries, double sets of batteries, sand boxes at the wheels for 
traction on slippery days ; a glass front to protect drivers' eyes 
and thereby minimizing chances of accidents in the traffic, and a 
good equipment with spare parts, exemplify the nature of an 
installation where high demands may be made of drivers without 
creating their ill-will and dissatisfaction with the terms of the 
work. 
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In a few places in New England, and probably elsewhere, 
docking of drivers' pay for vehicle troubles has been supplemented 
with a system of premiums for high ton-mileage, and this is said 
to have worked out well also, though The Power Wagon has not 
at present any definite data available on the subject. 

While the question of drivers is one which personality and 
locality may shape and twist into many different kinks too subtle 
for analysis or classification in a general way, it is apparent that 
it has been solved in many instances, consequently that it can 
be solved in nearly all other instances by the display of equal 
ability \x\ the management; further, that time and all the forces at 
work in the industry as well as in the motor vehicle labor mar- 
ket tend toward simplifying the driver's work and multiplying the 
number of those available for discharging it creditably. 

One special feature in connection with the driving of power 
delivery wagons, express wagons and trucks has appealed strongly 
to many users of the merchant class. It is this. The ordinary 
driver and teamster becomes accustomed in emergencies to impose 
upon the animals in his charge mainly by violence, and there is 



gradually generated in him a spirit of recklessness and gratuitous 
self-assertion which does not serve business interests in the other 
work he may have to do, such as the delivery of the goods, solicit- 
ing of orders, observation and reporting of new local chances for 
business, and so forth. When the same driver or teamster has 
been trained to conquer the power wagon in his charge by obedi- 
ence to the natural laws governing its operation rather than by 
brute force, he becomes at once a better man for the rest of his 
work, and by far more valuable to his employer. 

At this point a new labor-saving element in the employment 
of power wagons frequently crops out in the form of dispensing 
with a special attendant for doing the commercial part of the 
work incidental to the service. 

And not only customers but parcels are handled with more 
care, system, consideration and forethought by the operator of 
the machine than they formerly received from the unregeneratcd 
wielder of the whip and yanker of the reins — be the two persons 
even identical in the flesh. 



VII 



A Factor in justness Control 



■ 



I ONVICTION of the power wagon's economical value 
is one thing, and a spontaneous longing for just such 
a factor in the conduct of business as the mechanical 
I vehicle seems to be, is another. Frequently this apri- 
oric disposition in favor of a mechanical transporta- 
tion system is observed in business men in whom a 
reasoned conviction of their fiscal importance could 
not possibly have taken root; nay, in business men 
whose experience with touring cars would naturally lead them to 
believe that hard, rock-bottom economy was far off in all motor 
vehicle affairs. 

Faith in the eventual victory of machinery over muscle and 
tendons in any kind of work may be resolved into succession or 
combination of simple motions, may furnish the explanation, 
perhaps, but there is another explanation which explains more 
and more deeply. 

As an explanation it has the flaw of needing, itself, to be 
explained. 

It relates to the fundamental principle for combining success 
with a comfortable feeling of security and mastery in the con- 
duct of a large business. Centralisation of authority is the name 
of this principle, and the power wagon serves to perfect its 
application. Arbitrary authority cannot be centralized. Orders 
conflicting with the nature of things are subversive of the author- 
ity that issues them. So there is no question of arbitrary author- 
ity, but of an authority which commands compliance by its good 
sense no less than by the power behind it. Organization means 
little more than a system securing the radiation of sensible orders 
from the nerve center of a business to its back, its fingers, its 
feet. The power wagon— unlike living fibre— is subject to known 
laws, and therefore fits into organization; fits better the more 
perfect the organization. 

An owner may order a truck and team from a cartage com- 
pany to appear within one-half hour, but if the cartage compan/s 
trucks are all. engaged, he may not get what he orders for four 
hours. The barn-boss may order out a sick horse for hard work, 
but it won't go out, or, going out, will die or fail to do the 
work. 

The recent growth of the trucking companies which guaran- 
tee to deliver in front of the merchant's loading platform so-and-so 
many transportation units every morning, or subject to advance 
order, is traceable to the increasing demand among merchants 
for a transportation system which will not bother them and upset 
their disposals of current business matters. The certainty which 
a contract with a trucking company affords commands a heavy 
premium. 



(And the trucking companies, may it be said in parenthesis, 
are not slow to see that in order to protect this premium, they, 
themselves must adopt the power wagon and develop its utilization 
on a plane of thorough economy which will permit them to con- 
tinue to offer inducements to the merchant). 

Listen to the musings of a big business man who operates 
his own transportation plant with horses-and-wagons ! 

The hostler has reported "something" to the barn-boss, the 
barn-boss to the shipping clerk, the shipping clerk to the traffic 
manager, the traffic manager to the owner. The telephone to the 
trucking companies has brought no relief. Relief is for regular 
customers only. 

"Can't be done, eh? Maybe. I'd like to know, though. Un- 
foreseen circumstances! Oh, yes, they are always unforeseeable. 
Wish / could have that excuse." (A jarring note of discontent 
and anxiety, interfering with business, is by this time vibrating 
all the way from the owner's sanctum to the stable boy and to 
various concerns on the outside of the firm's organization). 

The musing continues: 

"We can control our business in every other way ; but the 
stable, no! It is a bother. The whole horse business is beyond 
control. There are no data, no cash register plan. All the way 
ap — hostlers, foreman, veterinary, drivers — all "is mystery and bills 
— and we pay. What good would it do me if I were a horseman? 
/ would not have time to take care of it, and goodness knows if 
I could do it any better, anyway. It is a vexation!" 

The question of business control, and not the question of 
economy, is uppermost when something goes amiss, and at such 
moments the thoughts of the owner, turning to power wagons, 
are likely to dwell fondly upon the fact that steel, machinery 
and engines arc subject to organization, that someone can be held 
responsible for the operation and daily condition of machinery, 
and that, whatever may be the cost of learning the proper use of 
power wagons, it is intrinsically possible to make them an obedient, 
co-operative element in a business system. 

Without this charm the power wagon's justification through 
economy might often be more difficult to prove to the satisfaction 
of a business man than it is. Once perceived, this same quality of 
being thoroughly subject to the owner's intelligent disposals, opens 
a market for power wagons independent of their direct economy. 
The direct economy, accomplished by a good sy.stem of mainte- 
nance and utilization, is ''thrown in" on top of what is in itself 
a sufficient inducement— indeed, the same inducement offered 
merchants by cartage companies hauling merchandise on the yearly 
contract plan. 
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VIII 



^Ve5 and Other Buffers 




ij RUMBLING about tire cost and tire maintenance 
1 cost is epidemic among power wagon users. Only 
those inoculated with the pure virus of "money- 
madness" — so far as getting the most out of power 
wagons is concerned— are immune. To them the 
rubber tire is only a means to an end. It pays for 
itself and more; that is all they want to know, so long 
as they cannot find out just exactly how well it pays 
or that something else pays better. Neither the wonder-working 
machine of the future, the amateur's pet, nor costly pioneer work 
in developing rubber tire substitutes, has any charm to them 
versus the, actual economy of the present equipment. 

The other power wagon users, not yet inured to the sys- 
tematic view, look upon rubber tires as something apart from 
the vehicle to which they are fitted, something which should justify 
itself and its cost by itself and its visible service. From this point 
of view they naturally resent the expense more or less, because the 
service is not visible nor perceptible to the tactile sense, the 
sense that realizes shocks or their absence, in any form that 
readily spells anything more pecuniary than comfort to the financial 
mind. 

The justification of the rubber tire lies, of course, in the 
fact that it makes dollars by permitting increased speed and saves 
dollars by reducing maintenance and repair cost for the rest of 
the vehicle. Its special traction qualities are of secondary value. 

Nobody knows just how profitable it is to use rubber tires 
rather than the much cheaper iron or wood tires. The profit must 
vary greatly with the speed requirements, the road conditions, 
the construction of the vehicles. It would seem that it should not 
vary much with the weights and loads, since the size and cost of 
tires, on one side, and the cost of, or profits from, transportation, 
on the other side, should be somewhat in proportion to the weights 
and loads; but the fact that rubber is an "unmechanical material'* 
whose resistance to chipping, wear and disintegration cannot be 
varied over as wide a range as the conditions causing sucji chip- 
ping, wear and disintegration, complicates these considerations 
greatly. By judicious admixtures to the rubber much has been 
done to simplify them, however, especially in the case of solid 
rubber tires. 

It has become practically accepted that one pound of solid 
rubber tire to each thirty pounds of loaded-vehicle weight is the 
standard requirement for most economical results, and from this 
basis the chemists try persistently to enhance the economy fur- 
ther by such admixtures to the pure rubber as will not only reduce 
the first cost but also improve the wearing qualities. 

Both the wear at the tread and the equally important chafing 
action at the line of the tire's attachment to the rim are found 
to be in inverse proportion to the diameter of wheels, so that the 
pound rating holds approximately true for all wheel sizes. 

That the larger wheel diameters save vehicle repairs, in addi- 
tion, especially on rough road surfaces, is another matter. 

The pneumatic rubber tire has all the advantages of the solid 
rubber tire except reliability, but the possibility of punctures and 
of neglect in regard to their proper degree of inflation has operated 
almost decisively against their employment for business vehicles, 
though under ideal maintenance conditions they arc not considered 
more expensive. Their value as buffers against lateral shocks, in 
comparison with the value of new solid rubber tires in this re- 
spect, is also somewhat in doubt, so far as heavy loads are con- 
cerned requiring a high degree of inflation. 

That the lateral cushioning aff"ordcd by rubber tires is their 
most important function in protecting the machinery which they 
support, and the function most diflicnlt to get performed by any 
other means, is becoming more and more widely recognized. 

The chafing action at the attachment of solid rubber tires is 
caused mainly by the tire's resistance to such lateral shocks and 



shows how important is the service rendered by concentrating 
the effects of these shocks in the rubber rather than in the engine, 
running gear or vehicle body. The recent employment of twin 
tires on heavy trucks is recommended largely by the fact that this 
construction softens the lateral cushioning, while holding the bulk 
of the tire downi to a minimum. It is also this action, so impor- 
tant on cobble stone pavements, frozen, rutty roads and lumpy 
road surfaces, generally, which is commonly overlooked by the 
experimenters who propose pneumatic hubs, improved spring con- 
struction and other obyious cushioning expedients as substitutes 
for rubber tire action. Valuable as these expedients, in their best 
forms, may be for assisting in absorbing vertical shocks and 
thereby also contributing to longer tire life, they have so far all 
failed to relieve the tire of its main work; that work against irreg- 
ular lateral jolting which wears tires most and thereby attests 
their purpose and their value. The only feature in construction 
which really accomplishes something to help the tire (and its 
owner) in this respect is the flexible frame design commonly 
known by the term of "3-point suspension," which assists the 
vehicle in conforming to the irregularities of roads. 

* * * * 

As already emphasized, solid and pneumatic rubber tires 
earn their cost by absorbing those shocks in transportation work 
whose main direction is lateral, toning them down before they 
reach wheels, engine, gears, vehicle frame, vehicle body, driver 
and load. The tire's capacity for absorbing the up-and-down 
shocks and stresses may to some extent be duplicated by other 
cushioning devices, especially by suitable vehicle springs— though 
even at this point the rubber tire offers the advantage of being 
always ready to receive and absorb a jolt while the benefit of 
springs is greatly reduced, in the frequent case of a quick succes- 
sion of jolts, as from "chug holes," by their recoil or jouncing 
action— but no substitute has as yet been found for the rubber 
tire's lateral cushioning effect. 

What this means in saving of wear and tear upon rolling 
stock is perhaps best realized by observing the violent swinging of 
the pole of a heavy truck proceeding over rough pavement, which 
sometimes throws a horse off its feet, and which is caused by 
lateral jolting exclusively. 

The importance of lateral jolting is also illustrated in the 
popular favor accorded the platform type of vehicle springs. This 
should probably be ascribed very largely to the comparatively slight 
lateral cushioning which they afford through the sliackling and 
the limited torsion of their side members. Even the semi-elliptic 
spring suspension gives a little more latitude in this respect than 
the full-elliptic, the latter throwing practically the whole brunt 
of lateral shocks upon the rubber tire, while in return yielding a 
more finely graduated cushion effect for absorbing vertical varia- 
tions than any other type of vehicle springs. 

[That the choice between the various t>'pes of springs is 
often dictated by considerations which have nothing to do with 
their fitness for absorbing either regular or irregular strains, 
but more with the height of the vehicle body the size of wheels, 
etc., is another matter.] 

As a really efficient sideways-buffer the rubber tire stands 
practically alone. 

All considered, the new solid rubber tire may be superior to 
the pneumatic tire in this branch of usefulness, but doubtless the 
pneumatic tire is superior to a solid tire worn down close to the 
rim, and in this connection the suggestion is forced upon the mind 
of those who pay the bills whether the armor bands so frequently 
employed to protect pneumatic tires against punctures (and to 
secure traction) would not be economical on solid tires as well, 
by preserving their lateral elasticity. The undisputed difficulties 
of attaching armor bands to solid rubber tires may perhaps be 
solved if those who pay the bills consent to see the advantages 
which should justify the extra cost. 
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The suggestion, as just presented, comes from a user of 
power wagons and it is mentioned here as an example of one of 
those proposed improvements which seem highly plausible and 
absolutely fairminded but which are nevertheless farther from 
realization than first blush of thought would judge. In this par- 
ticular instance the obstacle is perhaps not insuperable, consisting 
niainly in the fact that the chafing at the tire's attachment to the 
rim would wear the tire out quite as fast as without the armor, 
so that the extra cost of the latter would not be compensated for 
by longer life but solely by the extra protection afforded the 
vehicle plus a somewhat enhanced value of the rubber in the 
discarded tire. The proposed improvement has the rare merit, 
however, of nowise blocking an accurate understanding of the 
economical value of rubber tires, such as they are today, or in- 
terfering with their employment. 

As said, the rubber tire performs what no other cushioning 
device in existence or in sight will do: Saving the vehicle from 
the natural effects of lateral racking. 

On the other hand, all cushioning devices help to save the 
rubber tire in some form or other, and in proportion as they save 
tire cost they also aid the tire in its work of money making and 
money saving, just as one spring in carriage construction helps 
out another spring with which it co-operates. 

All the cushioning devices or buffers in power wagons are 
therefore undoubtedly entitled to careful consideration by manu- 
facturers and users. Springs, recoil-absorbers attached to the 
springs, brass plates under rivets, fibre or wood washers under 
bolt heads, flexibility in the suspension of rigid machinery units- 
are all allies of the rubber tires and allies of economy in power 
wagon maintenance. 

At no other point in power wagon construction is enhance- 
ment of efficiency so beautifully entwined with cost reduction as 
in the interaction between tires and other buffer devices. The 
necessity for such interaction is specific for power wagons. 

It is worth cultivating; cultivating with a view to ultimately 
reducing the maintenance cost of power wagons to the level of 



normal maintenance cost for stationary machinery of similar 
construction. 

A very interesting step toward this theoretical ideal is 
embodied in the various anti-shock devices designed to be at- 
tached to vehicle springs to deaden the jounce. Their American 
development has departed from the original Truffault friction de- 
vice which is simple and clever— being not nearly as irrational as 
it looks — in favor of hydraulic or pneumatic checks upon the 
spring rebounce. No more practical way of grafting experimental 
pneumatic suspension upon the established spring suspensions 
could \>e imagined. Eventually it may lead to more fully developed 
forms of air cushions by which tires may be relieved of their 
hardest work— laterally as well as vertically--and their life pro- 
longed. 

It is the speed and value of power wagons which renders 
the cushioning vastly more important than in ordinary vehicles. 
The loaded power truck going twice as fast as the loaded truck 
drawn by horses receives in a given time of travel twice as 
many shocks each of twice the intensity. The time for recovery 
of the equilibrium of the cushioning devices between shocks is 
reduced to one-half. The same consideration holds true, of 
course, in a comparison between power wagons operated at dif- 
ferent speeds. 

Taking number and intensity of shocks as the measure of 
the severity of service, the truck traveling six miles per hour 
receives a treatment four times as severe as a truck traveling only 
three miles per hour, if the weights and loads and roads are equal. 

The economical dangers involved in overspeeding, particular- 
ly with overloads, must be evident, but a certain degree of speed 
is essential for profits, and there is a reasonable limit for the 
dead weight and brute strength in vehicle construction. 

The tires and other buffers must bridge the alternative, 
must render it possible to save at the spigot of speed-advantages 
and at the same time prevent wasting at the bunghole of main- 
tenance cost. It would be difficult to overrate the importance of 
this function. 



IX 



Assortment of Vehicle Sizes 
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I LL owners of transportation plants are familiar with 
the ever-recurring question of vehicle sizes. It bobs 
up every time a new wagon must be purchased. 
Theory invariably pushes for large size and capacity, 
I and minor practical necessities invariably cut the 
theory in two. The struggle is between the ton and 

I the mile, with "first cost," "fixed charges," "empty 

returns." "loading time," and a swarm of varying 
business considerations holding the balance of power. If the 
theorist were in the habit of according the proper money value to 
<ipeed, he would not be so sure that large sizes were preferable, 
but the proper estimate of the speed value is only coming slowly 
to its rights with the advent of the power wagon. Every thought 
relative to first cost and fixed charges, if drawn from experience 
with horse-and-wagon service, will need to be remodeled. To 
decide whether two IV2 ton or 2 ton wagons of 6 to 8 miles 
average speed may be bought and operated at a cost and a pro- 
fit comparing favorably with the cost and profit from purchase 
and operation of one 3 or 4 ton truck of 5 miles average speed, 
is no child's play, and it would be futile to contend that any data 
have been gathered by power wagon users which would assist 
others in reaching the best possible decision. The difference in 
speed should certainly always be carefully considered in the esti- 
mate. 

A complete survey of individual business conditions and a 
searching examination of what the power wagon industry offers 
in the way of prices, sizes and guarantees, seem to be required 
in each case. 

And here is where the expert should step in with a help- 



ing hand and an unbiased mind, versed no less in the horse-and- 
wagon system than in the ins and outs of power wagons. With- 
out familiarity with the best in the past it would be difficult for 
him to recognize the requirements of the present and of the fu- 
ture. 

Unfortunately, available experts are few and far between. 

One guiding fact is noted, however. There is a distinct 
tendency toward employing power trucks of smaller load capacity 
than that of the horse-drawn trucks previously employed in the 
same business. Repeat orders from power wagon users also 
tend toward smaller sizes. This tendency seems so much more 
remarkable as the speed of power trucks does not decrease so 
rapidly with increasing weight and load as the speed of the 
horse-drawn truck. 

Apparently it has been found by experience that certain re- 
lations exist between routes, distances from headquarters, prac- 
ticable speeds, loading time, working hours, price of vehicles, main- 
tenance cost and the need of reserve vehicles for emergencies Or- 
nish wt>rk,' which — all comprised in one difficult mental grasp of 
a situation — argue for vehicles of capacities from 1 to 3 tons 
rather than for the larger sizes, unless the business requirements 
leave no doubt in regard to the regular daily need of vehicles 
carrying 4 or .5 tons or even larger loads. 

There seems to Ik* room for suspicion, however, that this 
empiric finding in favor of the smaller sizes may be less univer- 
sally valid than the unanimity of the American records would 
make one believe. From England, France and Germany come 
reports favoring 6, 7, 8 and 10-ton vehicles, usually steam trucks 
operated with or without trailers^^^erhaps avefage road condi- 
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tions in this country affect the size of vehicles more than all the 
other factors combined, and perhaps the limitations imposed by 
these average road conditions have affected the industry to such 
a degree that the opportunities for obtaining the largest sizes of 
power wagons have been contracted. 

Rash inferences from the fragmentary experience at dis- 
posal are plainly unjustifiable in the maze of considerations that 
bear upon the subject. Those who have work for power wagons 
over roads of known and permanent quality, permitting a rela- 
tively high speed for the heaviest loads with power wagons 
(while not permitting any similar increase in the speed of horses), 
and who naturally would desire the largest load capacities obtain- 
able, should probably not be deterred from securing the sizes 
intrinsically best adapted for their work. 

This is mere reasoning. Readers of this publication, con- 
sisting mainly of principals in mercantile establishments of some 



magnitude, are fully capable of doing their own, when the new 
material needed for completing the reasoning process is furnished. 

All such material, really on record and available and bear- 
ing on si^es of power wagons, is believed to have been pven or 
implied in the foregoing brief remarks. To apply it to the ques- 
tions which arise for each user of power wagons with regard to 
the best assortment of vehicle sizes in a large installation and with 
additional regard to the bulk capacity of the vehicles, must l« left 
to the judgment of him who in each case knows the needs of 
the business to be served. 

Examples from power wagon practice during the past few 
years might he instructive if available in complete, definite facts 
and figures. But they are not so, pointing only vaguely to a cer- 
tain danger of having bulk capacity abused by overloading and to 
a certain advantage in supplementing an installation of heavy 
electric trucks with gasoline vehicles of smaller capacity and 
greater speed. 



Load Capacity Ratings 




1 O as to be more easily understood by its customers, 
5 Q the power wagon industry has sold its vehicles with 
^ the load capacity ratings expressed in the same terms 

and on the same scale as are used in the classification 
of ordinary wagons. 

The result seems to have been a misunder- 
standing. The industry was too accommodating in 
attempting what could not be done, and the users 
took for granted that it could be done. 

Broken springs, sprung axles, twisted frames, wrenched tire 
attachments, rapid wear of misaligned bearings, burned out arma- 
tures and probably several other troubles have attested the mis- 
understanding which sprang from a desire to be understood. They 
have also removed the misunderstanding, but at an unnecessary 
cost and not quite generally. There are still many who assume 
that a 1-ton electric or gasoline truck may be loaded with 2 or 3 
tons occasionally without harm, just as a 1-ton single-horse truck 
may be loaded with 2 or 3 tons occasionally if the horse can pull 
the load. 

As a matter of fact, the power trucks and delivery wagons 
have been built with fully as high a "factor of safety," or surplus 
carrying capacity beyond their rating, as horse-drawn vehicles of 
the same rating. When standing still they would support their 
overload without creaking, squeaking or yielding abnormally at 
any point in their constniction. They would continue to bear up 
at horse speeds. That justified the rating and the Pickwickian 
sense in which it was accepted, meaning as much more as could 
be convieniently piled into or onto a wagon of the particular class 
and description referred to in each case. 

In practice, however, the power trucks and delivery wagons 
were not limited to horse speeds, but were driven much faster, 
whether overloaded or not. As pointed out in another section 
(Section VIII) double speed means shocks and strains of at 



least double intensity and twice as many of them in a given time. 
The rating had not been formulated with these quadrupled strains 
in mind. The "factor of safety" and the tires did not always 
take care of them fully. 

The horse is to a certain extent automatically checked by 
an overload. What its nature fails to provide — when going down- 
hill, for example — the driver accustomed to his work does for it. 
The speed that "goes" with the load capacity rating of the vehicle 
"goes" without saying. 

With power wagons there is no similar automatic speed 
check. Under a number of different circumstances they can be 
driven very fast with a large overload, and a horse-vehicle load 
rating accompanying speed limitation is therefore misleading. 

One or two manufacturers of power wagons have discarded 
the horse-vehicle rating system and adopted instead the railway 
system of rating each vehicle according to the maximum load. 
Their ratings are nominally higher, but their customers are sup- 
posed to understand that overloads are not admissible. It is 
doubtful whether they also stop to consider that the railway 
companies can afford to neglect the speed factor, or at least need 
only consider it summarily, because the smoothness of rails and 
the comparative insignificance of gradients greatly reduce the range 
of stresses to which their rolling stock may be subjected If the 
maximum rating -system for power wagons is practically based 
on static load in the same manner as in the rating of railway 
freight cars, it does not seem to offer any much greater guarantee 
against misunderstanding and abuse than the common system or 
lack of system inherited from horse-and-wagon service. The 
power wagon user is in both cases thrown back upon his own and 
his drivers' discretion. 

A conscientious driver will consider load, speed and road 
condition, all in one, and the best rating system is the one that 
starts with cultivating the driver's judgment and self-control. 



XI 



High Pressure Installations 



EEP the motors hot, the batteries charged and dis- 
charging ! 

An idea which was bound to come to the surface 
sooner or later has already dawned upon the de- 
lighted vision of a few managers of road transpor- 
tation systems who are well advanced in the art of 
energetic and economical maintenance of power 
wagons. 

The leading thought is simplicity itself. Only this: Use 
your power wagons all the time, day and night, and at the maxi- 
mum speed consistent with traffic regulations. Have your machine 



shop and your expert repair men at your garage in.stead of at the 
factory where the wagons were made. Foresee all possible 
troubles. Never delay repairs or replacements. Work day-and- 
night shifts of drivers and garage help. Standardize your vehicle 
equipment. Do the work of ten power wagons with four or five. 
Vary the nature of the work, if by no other means you can expand 
the volume. Haul dirt, stones or brick at night, if necessary, and 
passengers or merchandise in the daytime, as some of the trolley 
lines do. 

-k -k it -k 

Patiently the power wagon submits to this treatment and 
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even promises to thrive by the change. Now, finally, it is sure of 
careful attention. 

The idea has the same charm as high-pressure dairying, 
cattle feeding and agriculture with their manifold expenses for 
machinery, ice, stable buildings and oil cakes, costly manure, hot 
water pipes, tiles, glass roofs, etc. The expense is much higher, 
but so are the receipts. 

In the present instance the crop is transportation. 

* * ★ ★ 

It is not for a moment supposed that all power wagon users 
can, or should try to employ high-pressure transportation meth- 
ods, but these methods are among the new means placed at dis- 
posal by the power wagon for rapid expansion of an express or 
trucking business, almost independently of the limitations of space 
and location which handicap many a growing concern. With the 
aid of high-pressure power-wagon methods pure energy will be 
able to provide for expansion of business volume in a manner 
never before dangled before the dazzled eyes of the transpor- 
tation-business manager of bounding ambition. 

The saving in capital investment, the saving in rolling stock, 
space and rentals comprise not all the inducements on the economy 
side. Neither is the hope of rapid business expansion the whole 
inducement on the profit side. By using few vehicles and using 
them at a pace that would kill anything but a repairable organi- 
zation of steel units in double quick order, the owner hopes to pay 
for the vehicles as well as for their strenuous maintenance prac- 
tically out of his business profits and he figures that by wearing 
the vehicle out rapidly he will be in a position to take advantage 
of all progress in construction without being obliged to discard 
ser\'iceable rolling stock. 

Probably there is not a single concern in this country which 
has reached to a deliberate high-pressure system, but there are 
many which under high pressure have used their power wagons 
extravagantly and have recognized that such use carried its own 
punishment with it, unless a high-pressure maintenance system 
were at the same time adopted. To install a high-pressure mainte- 
nance system has, so far as known, in all cases proved a difficult 
matter, for the reason that it was not contemplated to continue 



the extravagant high-pressure use of the vehicles beyond the rush 
season, and the incentive for doing the thing systematically was 
therefore lacking. The experience was commonly that of a hust- 
ling department store. 

Acknowledgement of the possibilities has not come from 
their full realization in any one place but by piecing together bits 
and fragments from everywhere. Nevertheless, the sentiment 
created has been strong enough to carry conviction in some quar- 
ters not only of the necessity of high-pressure maintenance with 
high-pressure use but of special virtue and economy in such 
high-pressure maintenance, arising presumably from the tendency 
of a strong system to gather strong men, capable of putting better 
as well as more work into the maintenance. 

In England, where power omnibuses are operated with so 
much success that the industry is not able to supply the demand, 
the omnibus companies have been forced to keep the limited num- 
ber of vehicles at their disposal in constant commission, in some 
cases including all night service, and one of two things happened. 
Either they succeeded in keeping the vehicles going by organiz- 
ing the maintenance on the high-pressure plan, or they failed in 
the latter and the service was crippled, and, if the financial re- 
sources were not equal to providing new vehicles to take the 
place of the percentage in the repair shop, or none could be had 
for love or money, the companies went to the wall. These Brit- 
ish conditions in the field of public service vehicles embody prob- 
ably the best schooling for high-pressure power-wagon employ- 
ment, and the results accomplished in some cases — according to 
the British power wagon journals — go far to prove that "there is 
money in it'* if it is done right, even if the origin of the system 
was sheer necessity. 

Without being able to define all that a high-pressure trans- 
portation system would involve, but merely to point out that a 
movement toward such a system is clearly discernible here and 
there and at present working out its own salvation by the cut- 
and-try method, The Power Wagon deems it advisable to draw 
attention to the interesting possibilities, more particularly in view 
of the shortage in the supply of power trucks, stages and omni- 
buses which very probably will be experienced in this country 
within a year or two, or earlier. 



XII 



Garages, Public and Private 




URING all the past years in the development of mo- 
tor vehicles the profits for the owners of public gar- 
ages have been distinctly in the foreground in every- 
thing considered in the arrangement of garage work, 
while profits for the owners of the wagons entrusted 
to their care have been not only in the backgroun»l 
but considered as almost diametrically opposed to the 
interest of the garage men. It would be insanity to 
expect satisfactory results to the owners of trucks and delivery 
wagons under these circumstances. Yet such has been the pres- 
sure caused by the absence of information on the part of power 
wagon owners and by the scarcity of competent help for the 
proper maintenance of their property that probably one half of 
power wagon owners have actually had their vehicles cared for 
in just such public garages. With what results may be imagtned. 

The pleasure vehicle was m practically all instances the back- 
bone of the garage business. The principal profits were derived 
from them and from the troubles caused by reckless, speedy and 
incompetent driving. The shortcomings in intelligence or char- 
acter of the pleasure vehicle owners constituted the capital of the 
garage owner. He drew heavily upon it. and frequently overdrew. 
Matters of speed and racing formed the subject of the attention 
and talk of all the light-headed helpers in these establishments. 
The washers and often the drivers were recruited from messenger, 
elevator and bell boys, newspaper carriers and sellers. The tone 
was usually that represented in the lowest class of the press. 



According to it every automobile owner was a "swell guy" to be 
exploited. Considerations of economy did not thrive in such sur- 
roundings. There was no room for decent regard of the in- 
terests of customers occupying the exceptional position of operat- 
ing motor vehicles for profit and economy rather than for elegance 
and ostentatious expense. 

Now, that the motor vehicle users have nearly got through 
sowing their wild automobile oats, a change in the garages is fol- 
lowing suit but the improvement is one in the decency of the tone 
rather than in the deepening of the understanding of economical 
principles. The latter are still in constant jeopardy in the too 
close proximity to Tom's, Dick's and Harry's 50 horsepower, one- 
mile-a-minute touring car. Whatever progress has been made 
in the art of keeping trucks and delivery wagons in constant com- 
mission at a minimum of expense has been due to work initiated 
and tried out in private garages forming the maintenance stations 
for some large merchants' or corporations' installations of power 
wagons; although it should perhaps be admitted that a few rich 
men owning stables of 5 to 15 pleasure automobiles have con- 
tributed not a little by showing what a model garage for such 
vehicles may be made when cost is not considered. The improve- 
ments introduced in those few private stables of this character 
have doubtless suggested improvements fully available for the 
economical power wagon station. 

As the pleasure automobile is still very much more numerous 
than the commercial motor vehicle and promises to remain so 
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for considerable time the public garage gives little more promise 
for the future than it has redeemed in the past. 

Owners of the commercial motor vehicle must look to the 
establishment of private stations if they shall hope to accomplish 
the best results. 

Or, they must rely upon co-operating with other owners 
in a similar position with themselves for the maintenance of gar- 
ages under competent foremen directly responsible to the various 
owners. Among public institutions that give any promise of equal 
results' only two kinds seem worth mentioning. One is the power 
wagon garage operated by cartage companies who are fully ac- 
customed to meet the business wants of their customers, and the 
other such garages as may be established here and there by the 
manufacturers of power wagons to watch over the welfare of the 
vehicles which they have sold. 

As it is manifest that all garages must be made to pay, for 
their owners as well as for their customers, every step taken in 
the industry for enlightening garage people upon the best methods 
for rendering their institutions profitable by legitimate means 
is naturally in the interest of vehicle owners as well. It seems 
therefore a favorable indication that one of the manufacturers 
of electric vehicles has lately published a highly interesting 
pamphlet setting forth the manner in which electric garaging can 
be made profitable. It has been a prevalent opinion among garage 
men that more profits could be squeezed from the owners of gaso- 
line vehicles than from those of electric vehicles but a peep into 
the inside of this opinion seems to reveal as the main reason for 
its existence little more than the prevalence of malpractice in 
creating unnecessary costly repairs on gasoline vehicles solely 
upon the strength of their owners' lack of information or reckless 
use of their own property. 

Another indication of what may be done by the manufac- 
turers connected with the motor vehicle industry is furnished in 
the case of one make of storage batteries for which repair stations 
with specially skilled help are maintained in nearly all of the large 
cities, invariably resulting in securing the lion's share of the elec- 
tric garaging in each locality. 

Altogether there is no denying that the arrangement of 
garages as well as the maintenance work to be undertaken in them 
are matters still in the infancy of their development, fully five years 
years behind the evolution of the vehicles themselves. Gradually, 
however, information and skilled men are being produced in ever 
increasing numbers from the few places where the work is done 
well, and neither merchants co-operating with one another nor 
cartage companies should now have much difficulty in finding 



persons fully competent to oversee their establis^hments, while 
the small private station may in most cases be supplied with a com- 
petent man sent out from the factory where the vehicles there 
maintained were made. 

How the arrangement of the garage should be and just how 
the work should be done in each case may not be said in all gener- 
ality, but only in a series of complete descriptions and illustra- 
tions of power wagon stations actually in existence and conducted 
with more or less approximation to ideal results. Such descrip- 
tions and illustrations this publication will place before its readers 
as fast as the material may be gathered. Taking even the most 
advanced establishments of this nature as models, it is impos- 
sible not to realize that many features remain to be worked out 
before a finishing touch to true economy may be said to be ac- 
complished. It is still too common to store electric vehicles "as 
thick as they will stand," and that such could be done was 
actually brought out as one of the excellent features in electric 
vehicles in an advisory article appearing recently in a commercial 
vehicle publication, notwithstanding that inspection and adjustment 
at the right time become a practical impossibility unless each vehicle 
has its own allotted space with a sufficiency of room around it. 
The two-story garage has been developed in Europe to a finer 
point than here, it seems, and matters of insurance and of real 
estate economy remain to be looked into more closely than so far 
has been the case. One highly important point, namely, the right 
equipment with machinery and tools according to the nature of 
the installation, has so far apparently been left to a purely hap- 
hazard judgment without any attempt at systematic calculation of 
the chances and probabilities. 

Tlie equipment with spare parts for replacements, while per- 
haps the most vital detail in the arrangements of the private 
station, is necessarily a matter in which a garage owner, as such, 
could not be expected to interest himself, if he has vehicles of 
many different lines of manufacture under his care. It is men- 
tioned here on account of its supreme importance for keeping 
power wagons uninterruptedly at work and because, in providincj 
for an installation, it is one of those features requiring some cor- 
respondence with the makers of the wagons. The manufacturer 
knows, as a rule, in what order, approximately, wearing parts will 
require replacement, and will supply the spare parts witli the 
machines if requested to do so. 

All of these considerations will require interchange of know- 
ledge, experience and opinions between power wagon users and 
foremen of installations during the next few years. 



XIII 



trucking and Express Companies 




ECESSITY being the mother of invention, whatever 
there is of invention in using power wagons right, in 
devising and following the system that will get the 
niaxinniin of profits out of them, must crop out sooner 
or later in the business of express and trucking or 
cartage companies, since economy is vital to their 
11m r ! i| existence. All the profits they make must 
be made nut of transportation as such. G^mpelled to 
make profits, they ivill make them ; and it will be the privilege 
of other power wagon users to observe and note what these pro- 
fessional transportation companies do, in order to learn with the 
least possible exertion how to obtain the maximum results from 
their own installations. 

Those among the express and trucking or cartage companies 
who have discovered the power wagon, in the sense of appreciatins; 
the role it must play in their finances, having once adopted it stick 
to it and gradually extend its employment into more and mor*^ 
branches of their service. No better proof of the power wagon's 
intrinsic economy even at this early stage in the art of maintenance 
could possibly be offered. 



Mentioning examples, it may be recalled that the Parmelee 
Transfer Company of Chicago adopted electric vehicles in that 
early stage when neither the batteries were perfected nor the art 
of caring for them known. Naturally, the results were poor, 
and the vehicles, if memory serves us right, were scrapped. After 
a lapse of a few years, however, the same company has returned 
to power wagons under better auspices and continues to use them. 
Another Qiicago express company, the Brink's, braves the pave- 
ments of the western metropolis with gasoline wagons and liberally 
proclaims their superiority over the old system. The .^dams Ex- 
press Company has for years experimented with modified con- 
structions of all types of power wagons, steam, electric and gaso- 
line, and now uses large gasoline trucks in some branches of its 
service and a much larger number of electric express wagons in 
a number of different cities of the country, apparently with ex- 
traordinary econoniical results. The United States Express Com- 
pany has for the present declared in favor of electric wagons for 
the bulk of its work and seems particularly partial to the use of 
Edison batteries although the latter cannot be said to be openly 
in the market. 
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In the case of all the express companies, when the question 
comes to the equipment which they use, there seems to be cause 
for great caution in drawing quick inferences for the reason that 
these large corporations arc intricately entwined with other 
large corporations whose financial interests may dictate the 
use of one equipment rather than another without strict regard to 
intrinsic merit. Other power wagon users will therefore find it 
the part of wisdom, rather than to follow the example of any one 
express or trucking company in regard to types of vehicles or 
vehicle equipment, to obtain general information in regard to what 
all of them use in their various branches of business respectively, 
and to draw their conclusions accordingly. 

One of the stumbling blocks to immediate success in the 
efforts made by large companies for adapting the power wagon 
to their wants has arisen from their corporate complications. Oc- 
casionally they have fallen victims to engineers with pet theories 
who manage to impress one director or another; or nephews of 
the vice president's sister-in-law have been appointed to jobs for 
which they were not fitted. Complaint of this peculiarity in cor- 
porate management of new branches of work has also been voiced 
strongly from England, where it seems to have been more 
prevalent than here. It soon yields to heroic treatment, but fre- 
quently has interfered with the economy of large corporations 
during the first period of their use of power wagons. It seems 
to be common to consider, in these circles, that a nice young man 
properly graduated from a technological institute and well con- 
nected socially is just the person to place in charge of such a new 
branch of work as the investigation and organization of a power 
wagon service, but the natural leanings and longings of this class 
of men has been abundantly shown to tend toward experiments 
in construction, toward a chance for glory rather than toward a 
certainty of economy, and the companies have had to pay. 

In the 6,300 trucking and cartage companies operating 
throughout this country the field for the employment of power 
wagons is so immense that the industry can contemplate with com- 
placency the loss of a few through such causes as indicated. At 
all events, there is always in each case a quick return to sound 
business principles as soon as the ledger shows what the favored 
young man of Titanic ideas costs. 



The absolute necessity for making profits from transportation 
alone in the express, trucking and cartage companies, to which 
may be added in a slightly different sense the omnibus, stage and 
cab companies, suggest strongly to the power wagon industry to 
cultivate this line of customers more assiduously than any other. 
Self-interest competently directed will compel them to aid the 
manufacturers all they can, not only in regard to construction 
details but especially with regard to systematizing the methods 
of maintenance, and they cannot avoid spreading the required 
knowledge of driving and stabling methods among large numbers 
of employes, who will afterward carry the knowledge into wider 
circles and prevent other power wagon users from falling into bad 
ways. The start being already made in a highly auspicious man- 
ner by the largest companies of this character, there can be little 
doubt that competition will quickly force practically all of them 
to look into the power wagon question and to place extensive 
orders with the industry. In this prospect there is outlined perhaps 
the most ideal plan for safety combined with progress, inasmuch 
as the industry, as at present constituted, will have all it can do 
in supplying vehicles for these companies alone, as soon as they 
shall all have waked up to the new necessity in their business. 

While believing that the transportation companies for nat- 
ural causes will be the first to lay solid foundations for power 
wagon use in general, and — speakirig mainly of the maintenance 
of gasoline vehicles and steam vehicles since electric practice. is 
already well developed — in all probability will be so far ahead at 
at any given time on questions of economy and means for getting 
efficiency under specially difficult conditions, as to be able to 
offer their services to individuals to mutual advantage, there is 
no inclination to underrate the fact that in the aggregate the 
much larger number of brains among the merchant class will 
contribute a most valuable share to the common experience, es- 
pecially in details relating to each of the numberless different forms 
of business in which the power wagon may be used. 

Selecting, however, any one class as the most important cus- 
tomers, allies and friendly critics of the power wagon industry, 
the choice should fall on the transportation companies. 



XIV 



Municipal Uses and Service Stations 




EARLY everything that concerns the use of power 
wagons by municipalities for any other work than that 
of the fire department and the light rapid work of 
inspectors in the police and other departments lies in 
the future, and, as it is doubtful whether municipal- 
ities as a rule are bent upon labor saving or an excuse 
for labor extension, it is perhaps not to be expected 
that power wagons will be used extensively in 
any of the heavy and comparatively slow work which 
abounds in the sphere of municipal activities and ought to abound 
more. 

The work of inspectors is done with ordinary automobiles 
and falls under that branch of power wagon service, but that of 
the fire departments is both heavy and fast, and the adaptability 
of self-propelled vehicles for it has attracted widespread attention 
followed by practical results. The economical side of it is 
thoroughly eclipsed however by the importance of reaching fires 
a few minutes earlier than possible by other means and of having 
the mechanical power of the vehicles at disposal for increasing 
water pressure and thereby sending streams of water to greater 
distances and greater heights. 

The advancement made in Europe in the way of devising 
suitable self-propelled fire-fighting apparatus has been much more 
general and generous than here. The Vienna fire department is 
operated by self-propelled vhicles practically exclusively and the 
reports which have reached this country indicate a saving in the 
cost of the service which should immediately attract attention in 



every municipality where the question of cost is seriously con- 
sidered. The reports of efficiency arc still more favorable. In 
Paris, London, and in a number of towns in Germany electric, 
steam and gasoline driven fire department vehicles have been used 
with varying satisfaction for several years and, while the reports 
indicate continual changes in the construction looking toward bet- 
ter adaptation to the peculiarities of the work, they also indicate 
that any of the three types of power may be used to advantage 
so far as efiiciency is concerned. In most places these vehicles are 
supplemented by the machines of the old system and an economi- 
cal comparison is therefore practically impossible. 

In most fire departments in the United States it is the 
ambition of the chief that his men shall use their ample leisure 
for keeping the fire-fighting apparatus in the pink of condition, 
and as the equipment includes chemical engines and a good deal 
of machinery bearing strong resemblance to that of the . power 
wagon, more or less ingenuity and familiarity with ordinary repairs 
-of mechanism is developed in the fire crew. This skill may of 
course be turned to account for the maintenance of self-propelled 
vehicles, and it should therefore be possible not only to reduce 
the maintenance cost to a minimum in the fire dapartments "but 
also to keep its standard up to a very high level, with minimum of 
outside repairs. As a matter of fact, a large number of cities and 
towns in the United States are at present receiving estimates upon 
the comparative economy of the old and the new systems and gen- 
erally seem to favor the innovation. A few of the manufacturers 
have also turned their attention in tbis^direction aod are offering 
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nearly all the different types of vehicles required The same may 
be said of self-propelled street sprinklers, and where accounts 
have been kept of the performances of the latter a considerable 
saving has been figured out. So far as known, however, the self- 
propelled street sprinkling carts are in all cases owned by the con- 
tractors who do the work and are not strictly included in the 
municipal system. 

Much the widest employment of power wagons for municipal 
work would be that usually sorting under the street cleaning or 
engineering departments and relating to the removal of street 
sweeping and refuse and offal from the houses. But in this line 
absolutely nothing seems to have been done so far in this country 
although the city of Liverpool has used steam dump wagons for 
many years and is continually extending the service, and is imitated 
among other European towns. The extreme slowness which has 
been characteristic of the work of the ordinary wagons of this type 
and the necessity for exceedingly frequent stops are factors which 
seem to have militated strongly against the idea of employing 
motor power, but in reality these considerations should operate in 
the opposite direction, as the question of construction involved in 
fitting power vehicles for that class of service arc by no means dif- 
ficult of solution, once the problem is tackled. 

For various reasons the majority of the dump carts used 
in street cleaning departments are drawn by one horse and its 
size and weight is selected with reference to its capacity for draw- 
ing a load of 500 to 1,000 pounds at a very staid gait which is 
not changed greatly when the empty wagons return to the loading 
places. Power wagons of suitable construction could profitably be 
made to carry 2 to 3 times as large a load as a one horse cart and 
to proceed at twice the speed, and with these large margins of 
superiority at the two most essential points, namely loads and 
speed, it should be easily practicable to figure out a substantial 
economy. The main difficulty would seem to lie not in the tech- 
nical question but in overcoming the inertia of the municipal ad- 
ministrative machinery as well as the popular opposition to any- 
thing reducing the employment of human labor in public work. 

An important point in the municipal work with power wagons 
would be the possibility for working at night with noiseless rub- 
ber tired vehicles, thereby reducing the number of the latter very 
considerably and saving valuable space in the service stations, as 



well as saving the population a good share of the annoyance now 
caused by the customary methods of executing street cleaning and 
renovating work. It should perhaps also be mentioned that the 
new facilities which would be placed at disposal by power wagons 
for reaching out from the center of cities, very much farther than 
before, would open up new possibilities in the way of disposing 
profitably of all sorts of refuse. Neither does it seem excluded 
that cities in some cases might undertake to remove dirt and rock 
from excavations by means of power wagons, working at night 
perhaps, dispose of such material at a profit instead of having it 
dumped at the nearest available spot, in river or sea, where those 
who own the material must frequently — as for example in New 
York City — pay for the privilege of getting rid of it. 

While this look into future possibilities is based wholly upon 
experience with power wagons in work not municipal and is there- 
fore in a sense theoretical, one additional important factor in favor 
of extending the municipal employment of motor vehicles should 
probably not be left unmentioned. The service stations or munici- 
pal garages could easily and economically be made of such a model 
character as to become the centers for spreading knowledge in re- 
gard to the care and maintenance of power vehicles throughout 
the city where located. 

Unfortunately, however, all questions of economy, where 
municipalities are concerned, are somewhat confusingly mixed 
with the chances — varying locally — for securing the kind of ad- 
ministration which will make for public savings rather than for pri- 
vate profits. 

Whether manufacturers should cater to private profits or to 
public requirements is a moral question not within the province 
of this publication, but, as to the public requirements, it has ap- 
peared on several occasions that one of the principal hindrances 
against the introduction of power wagons for street cleaning work 
has sprung from the peculiarity that the chiefs of departments were 
not in possession of any definite plans or drawings showing how 
it was proposed to apply motive power to wagons of the estab- 
lished type of body, nor of any general plan showing how vehicles 
of different body design might be used. 

The problems of the work have not yet been attacked serious- 
ly by the industry. 



XV 



Public Service Work 




HAT branch of power wagon work which relates to 
the transportation of passengers by public convey- 
ances for some reason or other seems to appeal to 
popular fancy and popular instincts for profit-making 
more strongly than .the more prosaic heavy transpor- 
tation of merchandise or material in bulk in which 
the power wagon has so far earned its spurs in this 
country. 

The boom in motor buses and other service motor vehi- 
cles which has already reached astonishing proportions ni Eng- 
land — possibly by reason of local conditions differing from onr 
own — threatens to be repeated here. This popular movement may 
be a force for good or evil, accordingly as it shall be directed. 
While there can be no doubt that the employment of motor vehi- 
cles in this branch of service can be made highly remunerative 
in very many cases, it is also evident, judging from European ex- 
perience and from the natural order of things, that there is in 
many quarters a disposition to underrate the requirements in the 
way of analyzing the conditions before each enterprise is launched 
and in regard to the necessity for a highly competent system of 
vehicle maintenance. 

Dealing in these articles exclusively or almost exclusively 
with data based upon real experience in this country, there is 
only one small branch of the public service work of which any- 
thing may be said positively. This is the service by electric 



cabs in metropolitan cities, and in this branch the experience 
accumulated up to the present date has not been uniformly in 
favor of the motor principle. The largest company engaged in 
this traffic in New York City is generally supposed to have made 
it profitable. After wrestling for a considerable period with 
an unusually heavy expense for tires the latter expense has now 
been reduced to reasonable figures, but nevertheless there is almost 
authentic information to the effect that the popular impression of 
profits is erroneous, although the fares charged passengers are 
higher for transportation in electric cabs than in those drawn 
by horses. 

Among the general abundance of testimony for the economy 
of the power wagon this exceptional instance to the contrary is as 
conspicuous as a bandaged sore thumb on a pretty hand, and, as 
neither bad management in a mechanical sense nor highly unfavor- 
able natural conditions can be alleged, an explanation of a different 
sort is in order. This explanation falls into two parts. The com- 
pany referred to was in the first place heavily over-capitalized, 
taking an inheritance of this kind from the old electric vehicle 
boom of 18'JS to 1900, and its financial situation was aggravated 
by the purchase of franchises in its early days, all of which resulted 
in the necessity of paying dividends on a wholly arbitrary and 
excessive capital not representing the real investment. Large ex- 
penses were also incurred during the first years, before the art of 
battery maintenance and garage^o«ganization lud been mastered 
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Absence of profits may in thousands of instances be accounted 
for by such reasons alone. Hereto comes, however, that cab ser- 
vice and in fact any service that does not provide for the con- 
tinuous activity of the power vehicles, involves a great waste of 
their earning capacity. The cabs are in actual use for only a 
limited part of each day, being subject to the call of customers, 
and ail the time lost between calls is the loss of the high working 
capacity of the power wagon, while in horse drawn cab service 
the corresponding losses are so much smaller as the speed of the 
horse vehicle is smaller than that of the electric cab, and fur- 
thermore so much smaller as the rates charged are lower. Just 
what this consideration amounts to it is impossible to say with- 
out being in possession of a perfect schedule showing how often 
and how long each electric cab was employed during a period 
of service, but it is evident that the possible earnings of a power 
vehicle in schedule service may very easily be cut in halves under 
these conditions. The impossibility of controlling the speed of 
electric cabs by regulation — against the effect of the customers* 
tips to the driver — must also involve a greatly increased bill for 
tires and deterioration of the vehicles. 

The company in question is nevertheless continually and 
rapidly . increasing the number of electric cabs and broughams in 
service, demonstrating thereby that they fully realize that any 
economical errors in the past are not due to the motor principle 
but to the difficulties in management. 

As before mentioned, the American experience with public 
service vehicles does not properly extend beyond this narrow 
sphere, but the number of omnibus and stage lines now in the 
stage of project is large. In many cases the reasons which have 
actuated the promoters of these lines may have been flimsy, and 
yet the project may be sound for other reasons not considered. 

Looking for the causes of the incipient boom in motor 
buses and stages one finds a number. It is usually represented 
by the promoters that higher fares may be charged than for trans- 
portation by horse drawn vehicles. The aversion to granting 
franchises which has lately asserted itself, probably on account 
of the agitation for municipal ownership, has undoubtedly also 
much to do with the prevalence of the projects. The fixed charges 
for operating trolley lines and the large initial investment required 
for them furnish an excellent argument for the motor bus. Prof- 
its without investment exercise an irresistible charm. The large 
development of summer and winter resorts also has something 
to do with the matter. Many resorts in the North are owned by 
persons who also own resorts in the South. The motor bus offers 
the most obvious means for providing both with attractive 
means for transportation of visitors without a double outlay of 
money, by simply shipping the vehicles north for the summer and 
south for the winter. The growth of the touring spirit and the 
increasing preference for country residence promises a wider 
employment of motor buses than could have been thought possi- 
ble a few years ago. 

Among these causes the hope of securing double pay from 
passengers for the speed of the power vehicle is probably the most 
insidious, as whatever limited experience is at hand tends to 
prove that the class of passengers who patronize stage lines will 
give their preference to the fastest line, but will not pay for the 
extra speed after the novelty has worn off. In the long run, 
all public service enterprises must derive the special profits ob- 
tainable from the use of motor vehicles not from the passengers' 
willingness to pay for speed, but from their own service-economy 
due to speed. Double pay for speed cannot be permanently 
obtained. In other words, the public service enterprises must 
employ the speed which is most economical — by reason of the 
human labor saving as well as the saving in equipment which it 
involves — but must make a gift of this speed to its passengers. 

Taking another leaf from limited experience here and in 
Europe, it is noted that undercapitalization is considered one of 
the greatest dangers for rural stage lines. With small facilities 
for proper maintenance, and often with a limited capacity for 
organizing it, just enough vehicles are bought to permit the com- 
pany to operate on the schedule first laid out. Then, after some 



time, one after another of the vehicles is laid up for repairs, the 
facilities for performing which quickly are not at hand; and 
immediately the fatal interruption of the regularity of the traffic 
begins; capital for buying more vehicles instantaneously is un- 
available or no vehicles may be obtained without lengthy notice 
to the manufacturer. The public gets tired of the irregular service, 
and directly the collapse of the company ensues, with public sale 
of its rolling stock equipment; going for a song to the lowest 
bidder. 

In city service where the repair facilities are usually very 
much better, it is observed that nevertheless such factors as ex- 
treme noisiness of the vehicles, due to wear of gears, is in some 
cases allowed to disgust the public, besides causing the unduly 
costly repairs which always follow neglect to have minor repairs 
made in time. 

It is often argued in favor of omnibus lines that they will 
prove a strong factor in improving the country roads. Undoubt- 
edly such is the case, but investors will scarcely forget that this 
argument appeals to their philanthropy rather than to their 
purse, as the roads of the "future will not save a i)oorly launched 
enterprise, now. 

While dwelling here mostly upon the troubles which stage and 
omnibus companies may encounter, it should go without saying 
that, where the necessary requirements are complied with, all the 
excellent reasons for countmg upon power wagon economy in 
ordinary mercantile work may of course be counted upon in 
favor of public service work as well, and will undoubtedly render 
profitable a good percentage of the projects now under public 
consideration. The troubles are emphasized here mainly with a 
view to safeguarding the interests of the motor vehicle industry 
as well as those of the public at large, which would be ill served 
if a large class of power wagons were allowed to go into highly 
conspicuous work under conditions which can only lead to finan- 
cially disastrous results. It would perhaps be a good move on 
the part of the industry to refuse to sell public service vehicles 
without investigation of the conditions contemplated for their 
use and the financial resources of the companies who order them. 
Probably the industry could take this step absolutely without loss 
of sales at the present time and with great gains for the future, 
but unless the press of the country does its duty in emphasizing 
the true economical requirements for profits from public service 
motor vehicle work, public imagination will undoubtedly be fired 
to such a point of expectancy with regard to the benefits to be 
derived from motor buses, etc., that the boom will take its course 
with the usual ultimate results. 

Wherever public service motor vehicles are to take the place 
of horse serv-ice one great advantage is to be noted in the fact 
that the faster the replaced horse service was, the greater must be 
the number of horses which can be taken out of action by the new 
system notwithstanding that the speed superiority of the motor 
vehicles is smaller in such cases than where they replace horses 
for heavy transportation of merchandise. The relays required 
in fast horse service with considerable loads constitutes so impor- 
tant a factor as to overbalance the speed comparison. 

The large motor cars intended for operation on railway lines 
are often considered in connection with the subject of power 
wagons, but it is only the motor vehicle not intended to be 
operated on rails but purely as a feeder to railway traffic 
which properly conies under this classification. Railways which 
offer omnibus service from rural districts in order to gain patron- 
age which otherwise might go to competing railways should con- 
stitute the very best class of customers for the power wagon in- 
dustry. If they make mistakes in the maintenance, they are 
usually financially able to stand it; and having experience in the 
maintenance of locomotives they quickly learn to systematize the 
maintenance of any type of power bus which they may purchase. 
Their patronage of the power wagon industry is likely to be 
profitable to themselves and profitable to the power wagon indus- 
try, inasmuch as their treatment of the vehicles will not result 
in unmerited disgrace for the motor principle. 
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XVI 



The Agricultural Interest 




UT on the farm the ton-mile measurement in matters 
of transportation and locomotion is not looked upon 
with much respect; and possibly not with much un- 
derstanding. A power wagon engineer, discoursing 
upon the cost of horse-keep and vehicle maintenance 
or figuring out the saving of labor-cost in the hauling 
of fertilizers by motor vehicles, might be met with a 
discouraging smile by that great majority of farmers 
who leave their agricultural machinery out in the rain and barely 
manage to keep themselves occupied in the winter. The more pro- 
gressive tillers of the soil, however, also have their misgivings. 

Mark Twain's experience as an editor of an agricultural 
journal may be studied with profit — mental, in this case — by some 
of the power wagon advocates who have dared to apply city 
reasoning to the subject of the agricultural motor. We are far 
from our moorings and deeply enmeshed in speculative reasoning 
when we attempt to make out a clear case in favor of machines 
which must necessarily remain idle for a large portion of the 
year, whose traction qualities must rise superior to almost any 
kind of surface conditions, even if speed and other matters must 
suffer, and which are expected to aid in doing many kinds of 
work totally different from that in which experience has been 
gained. 

The subject does not lie close to the competence of those 
whose competence on power wagon economy is greatest in the more 
ordinary applications of motor power to transportation problems. 

I>ata ia regard to what has been done with motor ploughs, 
harrows, cultivators, spreaders, are unobtainable at present; and 
no doubt they would be obtainable if the results had been decisive. 
Under special conditions — on mammoth farms of smooth, stone- 
less prairie — the cable plough operated from portable engines sta- 
tioned at opposite sides of fields, has given great temporary results. 
But how the economy has worked out, season after season, no 
one within reach knows. Besides, it is the self-contained, self- 
propdled machine in which the agriculturist, as a rule, is the most 
interested. 

To sift the chaff from the wheat among information about 
agricultural motors which reaches this country weekly from Europe, 
is beyond the ability of the writer. From all sides the subject is 
hedged and the facts stated in terms leaving large loopholes of 
uncertainty in the mind of one knowing even only the rudimentary 
principles of agricultural work, though perhaps the same few, mea- 
ger facts would suffice to convince those knowing either much 
more or somewhat less. 

Nevertheless, spite of the doubts which must remain in re- 
gard to the specific economy of any vehicle or machine with motor 
power which may be built and offered for sale to farmers at this 
stage of developments — with a possible exception in favor of the 
motor mowing machine — it seems possible to predict with almost 
absolute theoretical certainty that the motor power principle will 
find its way into agriculture in exactly the same manner as it 
entered upon the solution of the much simpler daily routine trans- 
portation problems of commerce. Starting with sport and pleasure. 



mechanical perfection of the various types of power and trans- 
mission mechanisms was attained at the expense of pleasure seek- 
ers, or, here and there, at the cost of an unwary or theory-fond 
manufacturer. Physicians and inspectors thereafter embraced 
motoring, speed being highly valuable in their occupations. By 
slow degrees the commercial power wagon was developed, in all 
cases being accepted first in lines of business enjoying a high rate 
of profits, and, as experience was accumulated, it was gradually 
adopted for work more exacting in regard to the true intrinsic 
economy of the performance. 

Agriculture offers a sure prospect of the same kind of suc- 
cessive adaptation to conditions. Tlie market gardener close to 
the city is deeply interested in discharging his goods with the least 
possible waste of time. If he has large greenhouses, he will have 
goods to haul the year round. Dairy combinations already em- 
ploy motor wagons for collecting milk and cream. Egg buyers do 
the same. The farmer's buggy is rapidly giving way to the motor 
runabout; soon his "spring wagon" will also find a self-propelled 
successor. Motors are being more and more extensively used on 
farms for ^Jumping water and diopping feed ; in some places for 
sawing wood and building stone. In brief, the minds of agricul- 
turi.<it3 are being familiarized with the thought of employing mo- 
tive power for their personal transportation and for chores. Tlie 
step to giving any motor driven field machine a serious trial is an 
easy one, and doubtless there will arise from their own ranks per- 
sons of the ingenuity required for rendering such machines 
thoroughly practical, if those which shall be offered them by de- 
signers and manufacturers prove faulty in some way. 

It is not really the possibility of designing machines thorough- 
ly capable of doing farm work which is in doubt, but only the ques- 
tion of their economic superiority over machines drawn by horses. 
The mechanics in the problem is merely a question of time and 
opportunity, while the economy comes nearer to being a matter of 
the principle of the thing. 

Precisely at this point it has usually been overlooked that the 
speed superiority of the motor plough and motor cultivator often 
means very much more, economically, than saving of cheap human 
labor and cheaper horse feed. The number of acres taken under 
active cultivation each year depends in each locality very largely 
upon a surmise of how much acreage can be thoroughly attended 
to in a normal season. But as seasons vary, the estimate is made 
low, in order to obviate the heavy losses which occur if exception- 
al weather restricts the number of working days. Now, if the 
motor machine may be pressed into service, day and night if 
necessary, to "cultivate" the droughty corn fields or to plough a 
multitude of acres in the short spans of dry weather in an over- 
wet season, the total number of acres which the farmer may fig- 
ure on as safe for his working capacity, may be immensely in- 
creased and his income will be increased in proportion. 

In this one feature of the services to be expected of motor 
driven farm machinery lies apparently the fullest justification for 
inventors and manufacturers who may devote their efforts to this 
branch of automobilism. 



XVII 



Speed Checks Control Instruments 




brought air 
families. 



OTOR vehicles bid fair to make this the age of popu- 
lar engineering. The time was, when clocks, watches, 
thermometers and barometers were caviar to the 
public at large. Bicycles introduced another instru- 
ment, the cyclometer, to public consciousness and 
comprehension. Thousands became familiar with 
jigs, templets, gauges, calipers and micrometers 
through the bicycle. The little steam pleasure vehicles 
and steam gauges and the frail water glass into the 



The broad public are getting used to the employment of 
measuring instruments. "Savoir, c'cst mesurer" — to know is to 
measure — declared a Swiss artist, who was also a scientist, in 
the beginning of last century, and the whole world finally begins 
to subscribe to his axiom and signifies its willingness to abide by 
instrumental records, rather than trusting to surmise as to what 
has taken place or admonition as to what is to be observed by 
others. It is more especially in money matters that recording in- 
struments are preferred. 

The power wagon belongs distinctly among money matters. 
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It can cat up profits or add to them, accordingly as it is treated. 
It is not under its owner's eyes all the time. For days or weeks 
he does not see his inanimate but active machine-employe. A 
card system giving daily instrumental records of the power wagon's 
condition and its work, is therefore of the highest importance, 
and it is already introduced in the large installations, though 
probably in no instance as completely as it might be, and as it 
will be when the measuring spirit of the age reaches this depart- 
ment of human activities. Up to the present date attention has 
been focused on the apparently larger features in power wagon 
economy, but in proportion as all doubt of the reality of the 
economy gives way, the desire to know how and why it is realized 
of not realized in practice, and to what extent the possibilities 
for money-making are exhaustively utilized, is fast growing into 
an active demand for recording instruments of the right kind. 

It is one of the primary advantages of the power wagon 
over the horse that it is wholly subject to exact instrumentary 
control. 

Bam bosses, in order to exercise any authority over drivers 
and garage help, must be able to tell from the detachable leaf 
of a daily speed recording instrument, how far and how fast they 
have driven; not only their average speed but their speed at 
any given point of the route. Modern speed recorders enable 
him to do so. 

Average speed means little when made up from two extremes. 
It is when rattling home with an empty wagon, making up for 
the time lost at the saloon, that the driver injures his charge. 
The speed recorder tells of the stop and the spurt, both. 

The degree of care exercised in driving is subject to graphic 
record, though nothing has been done in this respect. Vibration 
and spring compression may be made to measure it. The move- 
ments of one spring would Jive an average for all. An instru- 



ment could undoubtedly be designed which would operate inde- 
pendently of the normal static compression of the spring under 
its load. The seismic recorders of the observatories, recently so 
busy recording the effects on the earth crust thousands of miles 
away from the volcanic eruptions of Vesuvius and of the Carri- 
bean Sea, might be simplified for use with power wagons to indi- 
cate the vibrations to which its parts are subject, either through 
any faulty construction or rough pavements or rough driving. 

The manugraph, an instrument which gives an indicator card 
reading, telling at a glance the conditions within a gasoline motor 
cylinder, could easily be turned to commercial usefulness. 

The simple instruments for grading gasoline and the elec- 
trolyte of storage batteries, are not yet in as general and frequent 
use as would be desirable. Yet, the owner of power wagons may 
easily insist upon seeing daily report cards of these readings. 

Voltmeters and ammeters are usually employed in small sizes, 
roughly calibrated and subject to considerable deterioration from 
the use of indifferent magnets. Current indicators for ascertain- 
ing the condition of spark coils and for gauging their adjustment, 
are rarely seen in actual use. A more extensive demand for these 
instruments properly made, would result in cheapening them 
while also improving their quality. 

The humble foot rule and the more pretentious calipers 
and micrometrical instruments have their place in the repair shops 
of power wagon installations, but could also find extensive employ- 
ment in the hands of the drivers and the garage foreman for 
inspection purposes. To measure the sag of a spring, the wear 
of a bearing, the torsion of a frame, may often be the means of 
forestalling accident or repair, but, of course, it would be possible 
to go to an impracticable extreme in this direction. At present, 
the opposite extreme is easily touched. 



XVIII 

Traction Devices — Winter Wheels 




EARLY every city in this country has a multitude of 
unpaved streets which are transformed into morasses 
by rain or melting snow, and the majority of the 
country roads are soft, poorly graded and undrained. 
Not only are these street and road surfaces entirely 
subject to weather conditions, and frequently next to 
impassable, but the mud carried away from them 
on wagon wheels is distributed over the paved streets 
and macadamized roads, forming a greasy coating the more objec- 
tionable the smoother the paved street on which it is deposited. 

American power wagons must cope with these conditions, 
unless their work is restricted to routes where the conditions do 
not exist. But the fact is that they exist so generally that only 
comparatively few concerns using power wagons can afford to 
disregard them. 

These few concerns are principally located in New York 
City and some New England towns. Some hotels and summer 
resorts elsewhere may also be in position to rely upon hard roads 
all the time; these various concerns may therefore be justified in 
figuring on large sized, low-powered vehicles designed to pro- 
duce economy mainly by high load capacity and without special 
traction devices or the manifold precautions which reliance upon 
high speed renders necessary. They are situated as the majority 
of power wagons in Europe, where similar road conditions prevail, 
but it seems worth noting that the drift in Europe is toward 
higher speed, even where speed is not compulsory for economy, 
and toward the use of rubber-tired wheels and special devices 
for better traction in muddy weather or snow, even where the 
necessity for traveling over poor roads is very infrequently pre- 
sented. The rubber tire serves to secure higher speed and better 
traction, both, of course. 

As a rule, the American power wagon owner, however, has 
no choice. Street and road conditions force him to reduce vehicle 
sizes, employ the highest practicable speed, and to look out for 
the question of traction at nearly all times of the year. 



There would be no mention of speed and vehicle sizes in this 
article but for the fact that these features in power wagon econ- 
omics are so closely mixed with the traction question, all three 
considerations being subject to road conditions, and also — all 
three of them — closely connected with the question of tires; tires 
sometimes deterrhine the traction obtainable, always determine 
what speed is most economical (somewhat in conjunction with the 
matter of spring suspension), and, in turn, the types and sizes of 
tires are determined by vehicle weights and loads. 

It would be difficult to point out anything more complicated 
in the whole sphere of power wagon employment than the inter- 
dependence existing between these various considerations. It 
offers a subject on which good common sense judgement has a 
chance for arriving at conclusions long before finespun deduc- 
tions could be formulated by exact engineering methods — provided 
the common sense is aware of the interdependence referred to. 

The two principal forms of failing traction are skidding and 
slipping. The skidding nearly always takes place where a firm 
surface is coated with a relatively thin slippery substance, while 
slipping is more common in deep mire. A hard icy surface or 
thoroughly drenched clay roads may produce both at the same 
time. The idle rotation of wheels in deep sand is somewhat 
different in principle, but all these phenomena are so well known 
and the remedies for them so much alike, that for brevity's sake 
they may be treated as one. 

What is their influence upon power wagon economy, and 
what has been the experience with means for counteracting and 
obviating them? 

If nothing at all is done for bettering traction in mud, 
snow, on greasy asphalt and ice-coated cobblestones, there are 
undoubtedly localities where certain desirable forms of power 
wagon service would be greatly curtailed by interruptions. Some 
owners of vehicles have preferred to take them temporarily out 
of commission rather than to adopt simple and inexpensive reme- 
dies for the trouble. The well-known^re chains, for either solid 
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or pneumatic rubber tires, and steel studded bands for pneu- 
matic tires, conquer probably 95 per cent of failing traction cases 
for all power wagons up to 3-ton load capacity. They are not 
pretty, and do not impress one as a definite solution of the trouble. 
But they save the day for the power wagon and its economy by 
keeping it going whenever and wherever horses can pull loads 
with something approximating ordinary transportation economy. 
If their value for 4, 5 and 6-ton trucks has not been up to the 
95 per cent mark, it is solely because these vehicles, having a 
lower speed range, are, as a rule, relatively underpowered. 

So far as American experience goes, there is little more to be 
said about the means for getting traction in the mire of unpaved 
streets and roads during the worst of a severe season. In deep 
snow the chains dig down to the firm bottom underneath, and, 
while many revolutions of the wheels, and consequently much 
power, are lost in the digging, the waste is probably no greater 
than with horses, except where sleighing is practicable. America 
has not by any means, however, exhausted the resources which are 
available. On British drays intended for country road traffic it is 
customary to have a device for locking the differential gear, and 
this is of course of great value in those somewhat rare instances 
when the traction is better for one driving wheel than for the 
other. It seems doubtful if the value pays for the complication. 
A much more practical expedient is the emplojmient of larger 
wheels shod with sectional rubber block tires which take hold 
where a small wheel with a smooth tire would slip. Very few 
wheels more than 36 inches in diameter have been used in this 
country, and very few sectional rubber tires for general trucking. 
For special work special tires have been used, however. Where 
trucks are required to cross and recross railway tracks at all 
sorts of angles, wheels studded with short rubber cylinders held 
on by massive bolts and washers, so as to make the projecting 
boltheads take the brunt of the wear and tear, have been used 
with signal economy. Tires with scolloped edges are employed 
on several Chicago vehicles, but as these tires have practically no 
resiliency, and data in regard to their true economy (considering 
protection of machinery an essential) are lacking, the mere men- 
tion must suffice. 

Just as it is accepted that commercial trucks and delivery 
wagons should not be required to cross unbridged streams, there 
are of course other exceptional conditions under which their power 
would be exerted in vain. If it paid to meet such conditions, they 
could be met, as when military vehicles are equipped with wind- 
lass and rope for hauling themselves out of streams and ravines. 
But in commerce the problem is not that of overcoming the extra- 
ordinary, but of giving an average all-the-year-round service at 
a minimum of expense, and so far as failing traction is concerned, 



the whole question is that of reducing troubles from this source 
to an insignificant minimum. 

With the right sizes and powers of vehicles — selecting each 
for the work it must do — this is already accomplished, though 
further improvements in the way of special winter wheels may 
perhaps be expected. The special winter wheel, or mud wheel 
or sand wheel, which may be desirable under certain, rather 
unusual, severe natural conditions, would naturally embody all 
the traction qualities obtained by the use of chains or block tires, 
in some more permanent form. Where they may be required for 
obviating all interruption of work, their value would of course 
be measurable in the total additional amount of work which they 
would permit, plus the not inconsiderable item of the saving of 
ordinary wheels and tires which otherwise would be employed, at 
least for a part of the time, under uncommonly trying conditions. 

Among special expedients, not ordinarily used, but yet avail- 
able, for reducing failing traction to a minimum when the devices 
already mentioned might prove insufficient, a number may be 
briefly referred to. 

Load distribution means a good deal. With steel tires, it 
is British and continental experience that two-thirds of the 
vehicle weight and load must rest on the driving wheels in order 
to secure traction on icy surfaces and slippery hard pavements. 
With rubber the proportion need not be so great, but the greater 
it is the less the liability to either side-skidding or rotary slip. 
Careful load distribution under specially difficult conditions may 
therefore be recommended as the very cheapest method for mini- 
mizing trouble. ' 

Platform springs, particularly in the rear, will serve to 
equalize the weight distribution between the two driving wheels, 
and will therefore help to the same end. And the same holds 
true of any other construction fea1i|ire permitting the wheels to 
readily follow inequalities of the road surface. 

If the front wheels are driven, side-slip is seldom experienced, 
but the bulk of the weight must in that case be over the front 
wheels, of course, whether they are also steered or the steering is 
done by the rear wheels. 

By driving all four wheels, side-slip is obviated to the same 
extent, and in addition it is made easier to avoid idle rotation 
of the wheels; from the fact that one of them cannot be made to 
slip unless all of them slip. 

Wood tires do not seem to be of special value for securing 
traction and are available only for vehicles with four-wheel drive, 
because they wear flat if subject to slippage. Their lack of resil- 
iency, as compared with rubber tires, seems to limit their pro- 
vince further to slow-speed vehicles operated on smooth or soft 
roads. 



XIX 



Apprentices in Shops and Stables 



URING the past year it looked as if there might be 
need of taking special action for securing competent 
helpers for the garages of power wagon owners. There 
was an apparent scarcity of young men witli an apprc- 
W Wjj ciation of strict business requirements in motor vehicle 
I matters. The leathered chauffeur of the pleasure 

JB^J automobile showed little inclination for entering upon 
duties of a commercial character in combination with 
the driving of gasoline trucks or delivery wagons, and the electric 
truck business grew so rapidly that good caretakers for electric 
vehicles easily found employment in the public garages and the re- 
pair depots of storage battery makers. The supply of drivers for 
electric vehicles at no time gave much cause for apprehension of a 
shortage, as it was practicable to train almost any teamster or 
clerk to do the work satisfactorily. 

For a while it was a matter for discussion in several mer- 
cantile houses in New York, whether it would be practicable to 
switch young clerks and boys into the private garage to teach 
them the care of electric vehicles at nominal pay and hold them 
after they had learned the work, as drivers and caretakers com- 



bined. Manufacturers of gasoline vehicles were in a couple, or 
possibly more, instances requested to supply young men from their 
shops. The idea seemed to border upon a plan for waking up the 
young men of this country who might be looking around for a 
suitable avocation, to a realization of the fact, that the use of 
motor vehicles in business presented — and still presents — an open- 
ing for the formation of an entirely new trade involving the 
combination of a certain amount of mechanical insight 
and skill with the ability to drive and certain commercial quali- 
fications, such as soliciting orders and keeping tab on vehicle 
expenses. 

That a trade of this description is awaiting development 
seems beyond question, but in the course of events it was shown 
that the development would come about through the channel of 
public- motor vehicle schools rather than by private initiative.. 

Motoring schools have increased in number and in the 
quality of their course of instruction, of late, and bid fair to.supply 
before long an army of young men who will be prepared to assume 
regular duties in the driving and care of motor vehicles expected 
to be operated for profit and with a minimum of expense. 
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Accounts and Their Keeping 



I ERTAIN advantages of power wagon transportation 
elude almost any bookkeeping system that may be 
devised, but these advantages are on the other hand 
so conspicuous to the commercial mind that fre- 
quently the realization of them has caused the adop- 
tion of power wagons by firms who were fully con- 

vinced that their use would prove more expensive 

than their previous horse-and- wagon equipment had 
been. Being satisfied of the extreme value of the special business 
advantages of quick, long distance hauls, such firms made no pre- 
parations for keeping expenses down, and the discovery that the 
whole power wagon plant could be operated at lower total cost 
than the horse-and-wagon plant — when this discovery in a number 
of cases was finally made — came to them as a surprise. 

One of the principal ones among the advantages referred to 
was recently admirably expressed in the following words: "The 
advent of the power wagon is most opportune. All great cities, 
by the aid of the electric trolley lines, are extending into the 
suburbs in such rapidly enlarging circles that a serious question 
is raised as to how merchandise may be transported from the 
market to the home. The motor wagon solves this problem and 
is already to a considerable extent the general utility wagon under 
the new conditions in the commercial world, extending the 
bounds of the tradesman's field and bringing what had threatened 
to become unprofitable areas within the zone of his enterprise" 
So long as the merchant saw that the power wagon exerted 
a direct and powerful influence to enlarge his volume of business, 
he was satisfied that he would continue to use such a valuable 
agent, whether its salary was high or low. In fact he took it for 
granted, that such services must come high, and he made no effort 
to ascertain just how high. Knowing that the expense account 
would not shake his determination to continue their use, he was 
not interested in perfecting the bookkeeping system. Then, 
gradually, it was brought home to him that one power wagon cost 
much more to operate than another, for some as yet inscrutable 
reason. One was delightfully economical, another in similar ser- 
vice ran up big repair bills and was constantly out of commission. 
There must be a ^•eason ! It was worth- looking into. And quite 
a few did look into the matter and finally made the pleasing dis- 
covery, as already mentioned, that the total cost of the whole power 
wagon service depended chiefly upon careful attention to details 
and could be reduced to figures which spelled a clear gift of all 
the special advantages for which they had been willing to pay a 
high price. 

In each concern, interest in system and exact bookkeeping 
began with this discovery. Before, the bookkeeping had been 
purely perfunctory. It took account of battery repairs, tires, gas- 
oline, lubricating oil, overhaulings of gasoline vehicles, painting; 
and failed to give the least information about wages, mileage, 
days in commission, hours at work, depreciation, etc. The wage 
account, particularly, was mixed with all other wage accounts of 
the same firm and, where horses were also used, expenses ap- 
plying to the horse equipment were hopelessly confused with those 
of the power wagon installation. 



In many cases no special accounts were kept at all, because 
the vehicles were operated under a maintenance contract by which 
the makers and sellers undertook to deliver the trucks — always 
electric trucks, under these circumstances — in working order at 
the owner's loading platform every morning for a certain stipu- 
lated sum per month. This arrangement gave the owner all the ben- 
efits of the labor-saving and commercial advantages derived from 
power wagons, at a fixed price, and threw the risks incurred by 
over-loading and reckless driving upon the makers. The system 
was employed to quicken sales, but gave cause for many disputes 
and delayed the wagon owner's arrival at rational, methods for 
operation, maintenance and accounting. 

The value of an account system lies, of course, in its tendency 
to pointing out faults in investment, utilization, operation and 
maintenance to those who commit the faults and suffer from them, 
thereby leading to their correction. Under the maintenance con- 
tract plan there was little use of keeping track of things and the 
responsibilities were split 

Under the circumstances here briefly outlined, it is not sur- 
prising that no efficient account system for power wagon instal- 
lations has reached publicity as yet. Several concerns are known 
to have developed systems satisfactory to themselves and very 
nearly complete so far as the mere recording of expenses is con- 
cerned, and embodying also card records of repairs and regular 
garage work, such as battery charging, washing and cell replace- 
ments, but the writer has not yet been privileged to see any sys- 
tem — neither for gasoline vehicles nor for electrics, let alone for 
both combined — ^by which an owner would be enabled to tell 
readily whether the utilization of the vehicles exhausted their 
working capacity; whether the operation of any one vehicle, or all 
of them, was judicious; whether the maintenance of any one or 
all vehicles was conducted with a view to complete utilization of 
its earning capacity, and what relations the maintenance cost in 
any or all cases sustained to the methods of operation and 
utilization. 

In all instances which have come to notice the allowance for 
depreciation has been so large as to suggest that the possibility of 
eliminating depreciation account completely by a very thorough 
maintenance system has not yet occurred to power wagon owners, 
although depreciation, as at present considered, is a factor of so 
much imcertainty, that its recognition in an account system is 
disturbing rather than enlightening. While depreciation jnay ap- 
pear to be a factor requiring consideration so far as each vehicle 
is concerned, it is not necessarily a factor in an installation of 
many vehicles, and it may be safely contended, that the main- 
tenance system in an installation will not reach its best develop- 
ment, before depreciation of the installation, as a whole, and of 
each vehicle to a much greater degree that at present, is elimin- 
ated. So far as accounting is concerned, it should be possible to 
do this to such an extent, that all new entries on investment ac- 
count will correspond to an increase in the volume of work to be 
done by the plant. 



XXI 



Steam Vehicles, Now and Later 



I HY are steam business vehicles scarce in this coun- 
try, while numerous in England and France for the 
heaviest work? Is there no possibility of employing 
them to advantage ? The answer is not altogether 
flattering. They are scarce, mainly because automo- 
bile, manufacturers, with practically only two excep- 
I tiOns, dropped steam pleasure vehicle production, and 
the two exceptions have been so busy satisfying the 
demand for their special types of steam pleasure vehicles that pro- 



duction in the business vehicle field offered them no inducement. 

The abandonment of steam was a matter of yielding to 
popular clamor, rather than the result of a reasoned conviction. 
Steam still has advantages as well as disadvantages. There is 
no room for discussing either in this article, bilt it may be said 
that the preponderance of evidence tends to show that for average 
conditions of commercial work the gasoline motor vehicle is pre- 
ferable, while, on the other hand, there ar^ large branches of work 
for which the electric vehicle is most suitable and, again, special 
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conditions for which the steam vehicle is much more suitable 
than either of the other types. How large a field these special 
conditions represent, remains to be seen. In the aggregate it 
is probably very large. Compared to the ^eld for gasoline and 
electric vehicles, combined, it may properly be estimated as small. 
So far the American motor vehicle industry has adapted it- 



self to average conditions rather than splitting its energies. The 
steam dray is therefore lagging behind, but it is not lost. The 
public may call it into life at any time by demanding it. Already 
a few steam engineering companies are nursing the demand under 
the disadvantages which are inseparable from any attempt at 
breasting the popular trend. 



xxn 



The Sociological Side 



mm 



I NY inflence so widespread and deep as that exerted 
by the motor vehicle movement, in general, and the 
use of motor vehicles in commercial work, in particu- 
lar, must necessarily affect the whole social fabric and 
the external forms of civilization. The changes 
I already in process are highly interesting and will, in 
course of time, mean very much for enhancing the ad- 
vantages of employing power wagons. They will re- 
duce the cost and increase the convenience of local transportation 
beyond anything dreamed of at present, but these advantages will 
by that time be at the disposal of all. As a lever in commercial 
competition they will mean very much less than the half-developed 
advantages of power wagons mean today. 

Commercially speaking, the power wagon is now at its 
zenith. Economy is established; pioneering is past. There will 
never be a time, when the adoption of power wagons for business 
work will contribute so strongly to business success, as it may 
be made to do now. 

In business absolute economy means nothing; relative 
economy everything. 



The individual owner of power wagons can do little 
toward either advancing or retarding the broad sociological ef- 
fects of the motor vehicle movement, out of which he snatches 
a personal success. They are produced by the spread of the move- 
ment, but can take no place in his plans. They may therelore 
be dealt with here with extreme brevity, being purely of 
ordinary human interest, until the time comes for taking ad- 
vantage of them. 



In the first line among these developments comes perhaps the 
relief of street congestion which the general use of motor vehicles 
for all purposes must in the end aflford. Occupying one-half the 
space of horse-drawn vehicles and going twice as fast, motor 
vehicles release three-fourths of the street area. This effect is 
already being felt to some extent. The same is true of the 
tendency of the motor vehicle to encourage country or suburban 
residence. For possibly improving the moral complexion of the 
community the eventual effect of this tendency should be one so 
strong as to be replete with interest for the student of sociology, 
and hand and hand herewith there is the cause of good roads and 
pavements which is undoubtedly receiving great encouragement 
from most users of motor vehicles, the latter being in a position 
to measure the value of reliable roads in a saving of both time 
and money. 

One somewhat underrated effect is the wonderful advance in 
popular mechanical insight which follows the employment of 
motor vehicles everywhere. Remembering that every step of 
progress in civilization has been signaled by one invention or 
another, there can be but little doubt that the participation of the 
people in general in mechanical intelligence will result in a mar- 
velous addition to the number of those who will add their quotum 
to civilization, rather than being mere followers. 

The industrialization of agriculture may be mentioned last, 
though perhaps it will prove the most important of all the ram- 
ifications from power wagon use. The thorough emancipation of 
"the man with the hoe" seems to be distinctly foreshadowed in 
the rapid introduction of "small power" in all kinds of agricultural 
work; and the convenient little engines, whether portable or 
stationary, owe their development to the motor vehicle movement. 
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Municipal Ownership 

Financial Role of Motor Omnibuses When City Assumes Operation of Public Transportation 



WHATEVER may be thought of the feasibility of 
administering public utilities under municipal 
ownership, state ownership or national ownership, it is 
evident that steps toward the realization of such public 
ownership and administration may be taken with more or 
less intelligence, more or less efficacy and more or less 
profit or loss to the public, individually and collectively. 
It is in fact the principal objection to the municipal owner- 
ship idea that experience of the past gives little hope of 
bringing so much intelligence and integrity to bear upon 
the management of public utilities as are required in the 
management of any vast business organization. It is also 
evident that the public ownership movement is one of those 
realities which business men must recognize as a force, 
whether they approve of it or not. Where it is sustained 
by a majority vote, its principles will be embodied in bus- 
iness operations of some kind and of considerable magni- 
tude sooner or later. 

A citizen in a community where definite propositions 
are on foot for having the public take over the transporta- 
tion work now done by street railway companies, is in- 
terested, as a citizen and taxpayer, in having the change 
made in the most efficacious and least costly manner. As 
an individual, he has furthermore the right to ask himself 
the question: *'How can I personally make money out 
of thatr 

In the case here under consideration it is perhaps 
mostly the members of the motor vehicle industry who 
have reason to ask, how they may turn the municipal 
ownership movement to good account in their business, 
and as it happens that their interests in the matter are 
identical with those of citizens in general, save only the 
present owners of street railway properties, they may be 
congratulated to the exceptionally fortunate combination 
of circumstances which confronts them wherever the 
municipal ownership idea' has found strong popular sup- 
port. 

Since Mayor Dunne of Chicago threatened to bring 
the street railway franchise holders of that city to terms 



by placing municipal motor omnibuses in the field against 
them, more than one year has elapsed, and during this 
period the motor omnibus has proved its worth , in London, 
Berlin and Paris. What was a fanciful anticipation of 
problematic possibilities when Chicago's mayor uttered the 
w^ord, has become acknowledged by some of the keenest 
financiers of four metropoles as a magnificently sound bus- 
iness opportunity, entirely apart from such extraordinary 
special inducements as the situation offers the city of 
Chicago for assuming the organization of motor omnibus 
traffic. 

If the opportunity is not embraced by Chicago, the 
failure to do so will go very far to prove that municipal 
ownership is a fallacy ; that a city cannot meet a business 
situation with quick, decisive action appropriate to the 
special nature of the situation, but must needs act slow^ly 
and according to the low average intelligence of its com- 
posite personality. 

Chicago proposes to assume a new bonded debt of 
75 million dollars, in order to be able to redeem street 
railway franchises which her aldermen gave away in years 
gone by. 

The purchase and operation of one thousand motor 
omnibuses would permit the city to reduce this sum to 
about 10 million dollars — a saving of 65 million dollars — 
and to give her inhabitants in the bargain the most com- 
plete and convenient transportation system of any city in 
the world. 

The street railway companies would continue to 
operate until their diminished earnings compelled them to 
reduce their watered stock or to surrender or forfeit 
their franchises, in either case placing their equipment at 
the city's disposal at figures assuring large profits even 
under an indiflferent public administration. And the simul- 
taneous operation of motor buses would quickly demon- 
strate by the trend of the patronage where the rail lines 
should be continued and where they should be abandoned. 

Some motor omnibuses, double-deckers, in London 
and Paris carry as many as GC^passengers* but most of 
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the London buses do not exceed 34 pasengers. Let it be 
supposed that the bad pavements and the different habits 
of the population of Chicago would reduce the maximum 
carrying capacity to 30 for each bus, though in the sum- 
mer open omnibuses with cross-seats and room for 20 on 
the roof could easily carry more on some of the routes. 
With an average of 20 minutes' ride for each passenger, 
which would be equivalent to 3 to 5 miles, and the buses 
working 16 hours per day, with two shifts of men, the max- 
imum gross receipts per day for each vehicle would be 
1,440 faros, or, at 5 cents per fare, $72. Though the 
extreme elasticity of a motor bus system w^ould permit an 
arrangement of routes adapted to draw a maximum of 
traffic to each bus at all times of the day and evening, it 
would perhaps not be safe to depend on more than one- 
fourth of the maximum or an average load of pas- 
sengers, one hour with another. The gross receipts under 
this moderate supposition would amount to $18 per day 
per vehicle; $18,000 per day for all of the 1,000 buses, the 
purchase price of which would be about 5 million dollars. 
The gross receipts in one year would be $G, 570,000. By 
that much the receipts of the street railway companies 
would be reduced, and as the sum named represents 8% 
per cent per annum of the 75 million dollar capitalization 
of these companies, there would be no profit left upon their 
stock. And as its value is solely depending upon its earn- 
ing capacity, its value would be reduced to nothing. 

This is a diagrammatic view. In reality, the city 
could not purchase 1,000 motor omnibuses in less than three 
years' time. The industry could not produce them. And, 
moreover, the city would not want to plunge into too many 
uncertainties of construction, organization and operation. 
From a financial standpoint, as well as from every other 
rational viewpoint, deliberate methods would be all the 
better. The investment in motor omnibuses would not 
need to exceed the amount of annual interest upon the pro- 
posed bonded debt of 75 million dollars. And watered 
stock is peculiarly sensitive. The mere starting of a motor 
omnibus system by the city — with one hundred vehicles 
for example — provided the gradual extension of the sys- 
tem were authorized and all thought of purchasing the 
street car systems at their own valuation were laid ad acta, 
would have a magic effect. The psychological ' moment 
would soon arrive when the financially inclined minds of 
the western metropolis would be able to figure out a nice 
equilibrium between the reduced street railway values and 
the cost of extending the bus system, between the relatively 
low cost of street railway operation and the superior ad- 
vantages on many routes of the fleet and independent power 
omnibuses. 

It would be a hard blow to all confidence in the ability 
of municipalities to enter upon large business enterprises, 
in the interest of the public, if events should prove that 
Chicago must cast aw^y a certain economy of GO to 70 
million dollars for her citizens at large, for the sake of 
protecting the vested interests of the few innocents who 
have bought watered street railway securities through 
foolish faith in the permanence of their inflated value. In- 
dividual business men or managers of business corpora- 



tions cannot afford similar considerations and do not in- 
dulge in them. If "municipal ownership'* must do so; if 
it must pay out 70 million dollars belonging to those who 
trust it to guard their property, when a business situation 
exists permitting to escape that vast expenditure — then 
"municipal ownership" is doomed as an article of Amer- 
ican political creed. 

There is, of course, an opposite view of the case. - To 
avoid the accusation of partisan argument in favor of the 
motor vehicle industry, it may be stated. 

Borrowing 75 million dollars and paying out the same 
sum, the city of Chicago gets in return street railway proper- 
ties of a demonstrated earning capacity sufficient to pay the 
interest on the debt and, in addition, an annual amount 
which, applied to a sinking fund, will wipe out the debt 
in a given number of years, while permitting also the 
maintenance of the property. The city, then, is out nothing. 
An investment of 5 million dollars, or any other sum, in 
motor omnibuses, is a venture. The buses may not earn 
enough to pay for their operation, maintenance and depre- 
ciation. The city, in that eventuality, would lose money. 

In this statement the large elements of risk, are left 
out of consideration, which are involved in the purchase of 
street railway property which is commonly admitted to be 
in bad condition — roadbeds in need of radical repairs and 
rolling stock shrieking for replacement. But that is a mat- 
ter of detail. However vital to the question of economy 
and soundness of the investment, it may be passed. 

What is fundamental is that the earning capacity of 
a motor omnibus system has been demonstrated to be suf- 
ficient to satisfy individual investors, maintenance and de- 
preciation duly considered, and, while not at present quite 
as profitable as the most economical street railway systems, 
capitalized according to the real investment, it is much 
more profitable than a street railway property purchased at 
a valuation based on its highest earning capacity. It may 
be mismanaged, but the losses incurred in that case are 
decidedly smaller and much more readily subject to con- 
trol and correction than losses due to bad street rail- 
way management. 

Gradual adoption of motor omnibuses takes care of 
the risk element. With street railway properties gradual 
assumption of the new municipal activities is out of the 
question, at least in the case under discussion. 

If a city shall not be considered competent to employ 
the same kind of judgment, based upon experience in other 
comparable cities, as a conservative business corporation 
would employ, municipal ownership advocates must admit 
a fatal handicap for their theory. In the present instance, 
however, no reliance upon difficult or expert business judg- 
ment is required. 

Where street railway properties must be bought by 
a city, rather than established at true prime cost, all judg- 
ment as to risk in establishing motor omnibus service is 
entirely relieved of uncertainty by the fact, referred to 
above, that it is the gross earnings, which are practically 
beyond all doubt, and not the net earnings, by which the 
real financial coup is accomplished, viz., the reduction of 
the street railway property valiiation. 
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Solid Rubber Tires 

Synopsis of Qualities Sought and Construction Methods Followed by American Makers 



GRADUALLY, as all tires are improved, the owner 
of power wagons may find it more important to select 
the right sizes and shapes of tires for his vehicles than to 
make a distinction as to where and by what tire manu- 
facturing concern they are made. The best tire may be 
destroyed or worn out in three months, while one not 
the best may last eighteen months in service not neces- 
sarily more severe. A reckless driver may needlessly 
destroy a value in tires equal to the amount of his wages, 
and obliterate all the difference in intrinsic and average 
value existing between two lines of manufacture. If, 
in addition, a vehicle is habitually overloaded and the 
street or road conditions are unfavorable, and if finally 
the sizes of tires and wheels and the flexibility of vehicle 
springs are not somewhat in accordance with the work 
to be done, it would be like the straining of gnats and 
swallowing of camels to be over-particular about the line 
of manufacture and the principles followed in each of 
them. 

Lender average conditions of intelligent use, how- 
ever, it is manifest from the rapid succession of improve- 
ments in tire construction and from the manner in which 
one make of tires gains popularity for heavy work and 
another for lighter work, that the principles involved in 
tire making present questions of economical interest to 
power wagon users, and in many cases questions which 



he alone can answer who is intimately acquainted with 
the work and the road conditions. In many forms of 
business, for example, where despatch is of greater 
moment than absolute dependability, pneumatic tires may 
undoubtedly be used with all-around economy. In the 
following, however, only solid rubber tires are considered. 

So as to enable power wagon users to consider the 
requirements in solid tires in relation to their business 
requirements, and with a view to stimulating reflection on 
the whole subject among the users of power vehicles, 
there are presented, herewith, the answers received from 
all rubber tire makers in this country to a request 
for authentic information on the following points: 

(1) What is the active principle of your method of con- 
struction, including the reason therefor? 

(2) The weight of wagons to which your tires may be fitted? 

(3) The sizes of solid tires you manufacture? 

(4) The possible variations in construction to correspond 
with variations in vehicle sizes and loads? 

(5) The life of your tires in normal service on vehicles of 
given weight with given loads at given speeds over normal condi- 
tions of road surface? 

(fi) The cost of re-shaping any given size of tire, and esti- 
mate upon the extended service which may l3e obtained from it? 

(7) How close to the rim you recommend the wearing of 
solid tires on power wagons of any given weight and load carry- 
ing capacity? 



Diamond Co/s Truck Tires 

The Diamond Rubber Co. of- Akron, ()., sends in- 
formation of its Wire Mesh Base Tires, substantially 
as follows: 

*Tii the case of the motor truck tire, the problem is to 
furnish something which will reliably transmit consider- 
able power, carry heavy weights without injury to the 
roadbed, absorb noise, prevent loss of traction and slip- 
ping and by moderating a considerable proportion of shock 
and vibration, prevent crystallization of the metal in the 
frame and power plant; all at the lowest possible cost 
per ton mile. 

"A truck tire consists essentially of at least three 
parts. It must have a tread or wearing portion ; it must 
have a base which rests on the rim; and it must have 
somewhere about it means of maintaining this base in a 
fixe'd position on the rim. This is accomplished in buggy 
tires by the use of internal wires and cross wires of 
various types, but these devices when called upon to carry 
heavy weights, to transmit power and to stand the terrific 
strains of sudden starts and more sudden application of 
brakes, have proven unsuitable. 

*Tn all such devices it has been the imiversal ex- 
perience that the motion of the rubber about the imbedded 



fastening devices has rapidly set up a chafing which ac- 
celerates as it progresses until the tread or wearing por- 
tion is entirely cut away, leaving exposed the retaining 
device and the base, still retained. 

"Since it is apparent that any movement of rubber 
about the attaching device is destructive, it follows easily 
that the attaching device should be placed under con- 
ditions that prevent chafing. For that reason the base 
of the Wire Mesh is rigid, — there is absolutely no motion 
in the base of the tire; and in this tire, for economy's 
sake, the base of the tire is the entire attaching device. 
The base consists of one long strip of strong wire mesh 
wound about a drum, until three or four layers, as may 
be needed, are completed. The unvulcanized rubber is 
then placed in position and forced through the meshes of 
the wire fabric and then vulcanized into place. 

"The rubber by itself is tough and firm, but slightly 
yielding in the tread ix)rtion. At the base, however, it 
constitutes, in connection wMth the wire fabric, absolute 
rigidity. The tread, therefore, is actually interlocked into 
the base clear to the felloe and the rigidity of the base, 
which is also the attaching system, is such that chafing 
cannot occur. 

"The tire and attaching device is practically complete 
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in itself. Its rigidity makes creeping impossible, since 
the entire tire would have to move circumferentially at the 
same instant, whereas creeping occurs in tires with soft 
bases and is a progressive movement, like that of a com- 
mon angleworm. The only purpose of the flange is to 
prevent the tire from slipping sidewise off the felloe. No 
staybolts of any kind are employed. 

"The greater the initial cost of the tire, the higher 
must be the mileage obtained to attain a certain cost per 
ton mile. The tread of the tire must deliver this mileage, 
since that portion of the tire below the rim can never 
come in contact with the ground and cannot deliver mile- 
age. 

"If, for example, in one tire a tread is employed 
capable of delivering twenty-five thousand ton miles and 





DIAGRAMS OF DIAMOND WIRE-MESH BASE SINGLE AND TWIN TIRES 

this is attached to a base one inch thick, such a tire will 
produce a lower ton mile cost than one with a similar 
tread attached to a base two inches thick, assuming the 
materials to be of the same cost per unit of volume. 

"The base and tread of the tire may well be compared 
to the operating cost of a factory, the base representing 
the non-productive expense, and the tread the productive. 
It is therefore necessary in order to produce the greatest 
economy to balance carefully the relative volume and cost 
of the base and tread. The tread should be limited in 
bulk and initial cost to the ability of the attaching system 
to hold the tread in place successfully until worn out. It 
is false economy to build up a tread so high that only half 
of it can be turned into mileage before the attaching sys- 
tem lets go. 

"On the other hand it is wasteful to employ a bulky, 
expensive base with a tread capable for any reason of 
developing only a low mileage. An examination of the 
Wire Mesh Base system will quickly show a careful 
balance of these points, only seven-sixteenths of an inch 
in the large sizes is beneath the top of the side flanges. 



The base of the tire has been broadened materially and a 
substantial, broad, flat tread of large area employed. 

"In the case of the old buggy tire shape, with its round 
narrow tread, the tire is forced to flatten under load. 
This requires power. It isn't easy to flatten out a five 
inch tire. A tire is not by any means perfectly elastic, 
therefore, when it comes back into the round shape all of 
the power is not returned. There is, therefore, a con- 
siderable waste of power, and, moreover, it is exactly 
this constant flattening and springing back into normal 
that weakens the rubber. 

"In the Wire Mesh Base Tire it has been the aim 
to develop a construction which would permit repairs or 
replacements without the expense and delay of removing 
the wheel and sending it to the manufacturer. If a nut 
or bolt is sheared, the tire may be safely used until con- 
venient to put in a new one. These nuts and bolts are 
standard and may be obtained at any hardware store for 
a few pennies. It is only a matter of two minutes to re- 
place one. Under no conditions is it possible for a tire 
to come off or for any accident to happen (by the break- 
ing of a wire or bolt) which can make It impossible to 
go home on the tire. 

"An extra tire may be carried in stock by the owner 
of a truck and in case of injury requiring a vulcanized 
repair at the factory, the extra tire may be put on in half 
an hour without even taking the wheel off the truck and 
by ordinary unskilled labor. The flanges are all drilled 
to standard templates and are absolutely interchangeable. 
An injury to the flange, either bending it Inward or out- 
ward, will not harm the tire nor interfere with its success- 
ful operation. 

"The rubber compound now in use has been de- 
veloped by test under exaggerated loads and varying speeds. 
It is sufficiently firm to resist destructive distortion 
at the point of contact with the pavement, but still retains 
a remarkable resistance to wear and has no tendency to 
chip. It is vulcanized by a process which insures even 
and perfect vulcanization clear to the center. Care has 
also been taken to provide a compound adapted to give 
good results with vulcanized repairs. 

"It has been evident for some time that the use of a 
single tire in sizes above five inch is bad practice. The 
starting, stopping and side strains cannot be evenly dis- 
tributed over the base of a tire above five inch. There 
is no limit to the extent to which twinning and tripling 
in six, seven and eight inch widths may be carried in Dia- 
mond Wire Mesh Base tires. It is perfectly practical to 
mount any number of these tires of any size, side by side 
and only one pair of side flanges is required. 

"No especial skill is required to apply these twins. 
The tires are easily driven into place with a mallet and 
it only remains to tighten a dozen nuts. 

"The advantage of the twin tire over the large single 
tire is tremendous. The distribution of working strains is 
as perfect as in the smaller sizes, and therefore the ton 
mile cost is reduced. 

"In case of accident, generally only one tire is in- 
jured. It has been found also that the traction is very 
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much better on slippery roads, and the tendency to skid 
is practically eliminated." 



The Goodyear Construction 

The Goodyear Tire & Rubber Co. of Akron, O., 
covers the query by sending its special folder on motor 
truck tires, from which the following explanation is 
copied : 

"When you buy a rubber tire, you buy it for its 
wearing and cushioning qualities. The more cushion it 
imparts, the greater value you receive fur your money, 
provided it also wears satisfactorily. That is because the 
greater the cushioning qualities of a tire, the better shock- 
absorber it is, and it is the saving of your vehicle and its 
mechanism against road shocks that lengthens its life 
and saves maintenance expenses. 

"The Goodyear motor truck tire is a great absorber 
of shocks, for three reasons; — first, that there is an abun- 
dance of live rubber above the channel edges ; second, 
because the fastenings of the tire are located in the ex- 
treme base of the rubber; and, third, because it is made 
of extremely lively rubber. To explain more fully : Meial 
fastenings extending through the full width of the tire 
deaden all action of the rubber below such fastenings, 
consequently destroying that portion of the tire's value 
as a cushion or buffer. That is why Goodyear fastening 
is kept in the extreme base of the tire — to leave as much 
live rubber as possible. 

"High side flanges that grip the base of the tire 
like a vise, deaden all the 'give' or cushion of the rubber 
below the gripping line, leaving only about one-half of the 
tire free to act as a cushion. That is why we have avoided 
high, vise-like flanges in the Goodyear construction. 

"The accompanying drawing shows that only a 
small portion of the Goodyear motor truck tire is occupied 
by the metal band fastening. This leaves nearly all of 
the rubber to act as a cushion ; or — to be exact-^not more 
than one-tenth of the Goodyear motor truck tire is taken 
up by the fastening, leaving nine-tenths to perform its 
cushioning functions, whereas in most motor truck tires 
practically one-third to one-half is taken up by the fasten- 
ing, leaving only two-thirds to one-half free to perform 
its cushioning functions. In these 'half dead' tires the 
purchaser pays a big price for a lot of rubber that does 
no good. 

"The very fact that our tire contains so much rub- 
ber not deadened by flanges or other fastenings is one 
reason that makes it last so long. Instead of being 
pounded to pieces in a short time (as a half-dead tire 
would be), each shock is so easily absorbed and disposed 
of that it takes a long time to finally affect it. Besides, 
the new lively rubber of which it is made, is toughened 
to resist wear. 

"Here's the other reason: Metal embedded in rub- 
ber will begin to cut away from the rubber just as soon 
as the combination is subjected to motion. The tread 
of a tire gets the most churning or motion, the base the 
least, or practically none. The lower down a metal 
fastening is placed in a tire, therefore, the less danger there 



is of cutting. All tire makers strive to get their fasten- 
ing as far away from the tread as possible. In other 
words, as near the base of the tire as the particular con- 
struction of their fastening will permit. But most of 
them don't permit getting very near. The Goodyear per- 
forated-band fastening, being flat, can be placed so near 
the base that it is practically out of the zone of motion, 
altogether. Getting no motion, it does not cut away the 
rubber, and, consequently, outlasts all fastenings that do. 




SINGLE AND TWIN TIRES AS MADE BY GOODYEAR COMPANY 

Another advantage of our construction is that when a 
vehicle is not in use, the load can be taken off the tires, 
by propping the vehicle on the wide and strong flanges of 
the channel." 



Hartford Co.'s Turner Tires 

The Hartford Rubber Works Co. of Hartford, 
Conn., give information in regard to Turner motor vehicle 
tires, with reference to the points of inquiry enumerated 
in the beginning of this article substantially as follows: 

"1. The Turner endless solid tire is molded so 
that the inside periphery of the tire is slightly smaller 
than the outside periphery of the wheel itself. After the 
tire and wheel have been shellacked, the tire is forced 
on the wheel by hydraulic pressure, and by referring to 
the cut you will note that there is a cushion of rubber 
between the inside internal longitudinal wires. By reason 
of tiie tire being slightly smaller than the wheel, there 
is a pressure created against these wires, which effectually 
prevents the tire from moving on the wheel. In addition 
to the above, there is a compression of the side flanges 
aganist the edge of the tire when bolted to the wheel. 
In the six years during which we have manufactured this 
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tire, we have had no trouble with creeping, nor have we 
found any defect in the fastening device. Not only is the 
tire held firmly to the wheel by the method of application, 
but there is absolutely no ()pj)ortunity for any deteriora- 
tion of the fastening device by reason of water getting 
to it and thereby rusting out the wires. 

"2. The Turner endless solid tire is made in sizes 
to carry loads varying from l.OOO to 20, 000 pounds. 

The Turner endless solid tire is manufactured 
in sizes from '^(/> 'inches to H inches in sectional diameter 
and for diameters of wheels varying from 28 to (10 inches. 

"4. The Turner tire may be equipped to the wheel 
in single form to carry a maximum load of 10,000 pounds. 
There is an exception to this, however; for we have in 
successful operation single tires carrying a maximum 
weight of 20,000 pounds, but we are recommendhig the 
use of the twin tire on all those in excess of 10,000 pounds. 

"5. We cannot give definite figures as regards the 
life of the tires for the simple reason that conditions 
vary to such an extent that it would necessitate making 
specific illustrations on about every vehicle that is manu- 
factured. In general, we can say that for the last six 
years we have furnished tires to carry different loads, and 
under different conditions they have been considered by 




TI RNER TWIN TIRE FOR TRL'CKS BY HARTFORD COMPANY 

jie()|)le operating commercial trucks as entirely satisfactory 
wlien it came to the question of the cost of tire main- 
tenance. The fact that we are doing a tremendous bus- 
iness on a tire which we have made for a period covering 
six years, we consider amj)le evidence of the fact that 
vehicles e(|uipped with Turner endless st)]id tires, in ac- 
cordance with our reconunendations as to size of tire to be 
used for certain loads, can be operated at a cost that is 
not excessive as far as tires are concerned. 

"(i. It is a diflPicult matter to give any fixed schedule 
covering charges for repairing tires. Each case has to 
be treated individually and, of course, you appreciate 
that it depends entirely upon the amount of rubber re- 
(piired to make the rej)air and the necessary labor in con- 
nection therewith. Roughly sj)eaking, the average repair 
can be made for about one-third of the cost of the tire 
to- the customer, and in the average instance would pro- 
long the life of the tire, at least, one-half, although this 
as you may well understand will be subject to considerable 
variations. 




SINGLE TURNER Viixi: oV HARlhOKU COMPANY 

"7. We do not object to the Turner endless solid 
tire being worn down until the flanges come in contact 
with the road surface. You will readily understand, how- 
ever, that the continuous bumping of the flange would 
injure it. 

**Our catalogue gives a brief description of the tire, 
list prices, all data necessary for building wheels to take 
the tires, and the w^eight to be carried on certain sizes of 
tires, as w^ell as the mold equipment which we have at 
the present time of writing. If necessity demands, we 
can, of course, build any size tire on which we quote 
prices." 

The Swinehart Construction 

The Swinehart Clincher Tire & Rubber Co. offers 
the following reply on the seven points enumerated above : 

1. The active principle of construction employed 
in the manufacture of Swinehart Tires is to hold a 
clincher tire to a standard clincher rim intended for a 
pneumatic tire by means of cross zcires placed at inten'aJs 
of one inch from center to center. 

The outer ends of these cross wires engage under- 
neath the inturned edges of a clincher rim. The inner 
ends wdiich just pass the center of the tire and inci- 
dentally pass each other are held in place by a longitudinal 
wire over the inner ends of the cross wires. The center 
groove or cavity in the base of the tire where the longi- 
tudinal wire is j)laced is afterwards filled with a hot gutta 
percha cement in order to make a perfectly solid base, 
and also in order to prevent the tire from creeping in the 
rim. 

The reasons for constructing a tire of this sort are: 
( a ) That owing to the large number of standard clincher 
rims which are at present equipped to automobile wheels, 
it is advisable to funiish a tire which will fit the majority 
of rims without having to change the wheels; (b) the 
weight of a standard clincher rim is considerably less 
than that of an ordinary solid tire channel ; therefore, it is 
considerable better adaj)ted for use on automobile wheels 
than the more cumbersome steel channels; (c) by the 
use of a clincher rim, a more satisfactory fastening can 
be secured than by means of an ordinary flange channel. 

2. The weight of wagons to w^hich Swinehart tires 
may be fitted varies from 400 pounds to 5 tons. By varying 
the shape of tires and the compound of stock used, a 
satisfactory tire can be made for any weight of car which 
can be put in service. 
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SWINEHART CLINCHER RIM POWER WAGON TIRE 



3. We manufacture all sizes of solid tires from our 

3 inch size which corresponds to a 3 inch pneumatic up to 
71/2 inch, actual measurement, truck tires. These 
inch truck tires are capable of carrying a load of 10 or 
12 tons for the four tires. 

4. The possible variation in construction to cor- 
respond with the various vehicle sizes and loads is unlim- 
ited. At the present time we are manufacturing a num- 
ber of different shapes of tires, the concavity at the side 
of the tire cut to different depths in order to give more 
or less resiliency as the ca^e may require. We also vary 
the height of the tire as in some cases the high tire is 
not desirable, especially when an exceptionally heavy load 
i^-i to be carried. Our smallest tire is made with a very 
deep concavity on the side and is designed to carry only 
250 pounds per tire, while our largest tire is made of 
the twin construction and is TVii inches wide. It will carry 
from 2Vl> to 3 tons per tire. 

5. The life of our tires in normal service on vehi- 
cles weighing from 1,400 pounds to 3,000 pounds is from 
10,000 to 15,000 miles, varying with the condition of the 
road surface. In a number of cases, our tires have given 
more than 20,000 miles' service and this even on rough 
Belgian brick pavements. The speed in the above cases 
varied from 10 to 30 miles per hour. 

6. The cost of reshaping any given size of tire 
is so small that it scarcely needs mentioning. A 3 inch or 

4 inch tire can be reshaped or rcbeaded, as we term it, 
that is, cutting new corrugations on the tread, at a cost 
of 50 cents per tire. This operation adds greatly to the 
resiliency of the tire and consequently to its service. 

7. We do not recommend the wearing of tires very 
close to the rim. In fact would not recommend that tires 
should be worn down to a point less than 1 inch from the 
rim as this would scarcely leave rubber enough between 
the wheel and the road surface to take up the vibration 
due to uneven road surface. It is desirable to eliminate 
as much vibration as possible from the commercial vehi- 
cles as well as the pleasure vehicle and in order to ac- 
complish this a body of rubber of sufficient size should be 
maintained between the tire seat and the road surface. 



^ 7 

The measurement above given, however, would vary 
greatly with the condition of roads. On rough stone 
pavements with car tracks raised above the street, it would 
not be advisable to run tires as low as 1 inch high. They 
should be at least \y>2 or 2 inches in height in order to 
prevent the channels or rims from striking the car rails 
and projecting stones. 



Firestone Company's Tires 

The Firestone Tire & Rubber Co. of Akron, O., 
answers the queries, in the order given, and with further 
reference to catalogue and additional literature substan- 
tially as follows: 

**1. The princii)le of our method of construction 
is a solid tire having lateral high carbon wires secured 
near the base of the tire and crossed by two high-carbon 
steel wires supported by the shoulders of the lateral 
wires — the latter when the tire is applied to the channel 
taking a longitudinal position at each side of the tire and 
resting on the lateral wires, called cross bars, and oppo- 
site the rubber tire and next to the inner side of the chan- 
nel, being vlravvn into position at a very high tension. 

*'2. We will rubber-tire anything from a baby car- 
riage to a 25,000 pound vehicle. 

**3. We manufacture tires from -54 inch in size up 
to 7 inches and including dual tires 8 inches across the 
base or more. We also make twin tires with a single base 
of 8 inches. 

''4. We do not vary our construction on account of 
load variations, except on heavy vehicles where we place 
dual or twin tires to reduce the side strain and to act 
against skidding. 

/*5. It will be impossible to give actual life statistics 
on our tires, but where they are run under normal condi- 
tions very large mileages are obtained. They will vary 
all the way from 0,000 to 20,000 miles. . 
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"As to cost of reshaping, or as we call it, repairing 
any size of tire, 10 per cent or less will cover the average 
repair and one-third more mileage than is ordinarily re- 
ceived may be obtained. 

"7. As long as it does not injure the vehicle the 
tire can be worn as long as possible; in fact until it is 
worn down to the steel rim when another tire should be 
applied; or the rims will be damaged. 



The accompanying illustration shows section of a 
inch Firestone motor truck tire (without the circumferen- 
tial side wires), as it is when new, and below, how far it 
may be worn down, if the user desires to wear it down to 
that degree. The openings in the rubber around the cross- 
bars indicate to what extent the chafing at the fastenings 
has affected the security of the latter. 



One Dollar Fare Omnibuses 



N American counterpart to the London, Berlin and 

Paris motor omnibus movement is found in the 
'*Sight-Seeing" companies here, who, by the simple ex- 
pedient of hiring a man with a megaphone, are enabled 
to raise the bus fare from a penny per mile to a .lollar 
per trip. No wonder, that so long as the sight-seeing 
method is agfreeable to the public, investors are loath to 
spoil a (f^ond scl:eme l)y esta])lishing common motor om- 
nibus companies, in which they would be obliged to get 
their profits out of a nickel from each passenger. It is 
undoubtedly easier just now to L^et the dollar from the 
passenger than the profits from the nickel. 

Probably there are other reasons which account for 
the backwardness of Wall Street in following the European 
example with regard to motor, omnibus company flota- 
tions. The peculiarity that motor omnibus companies, re- 
quiring no street franchise, at least not a franchise con- 
ferring exclusive rights to certain routes, may not easily 
be capitalized by any other standard than the actual value 
of the rolling stock, depots and offices, probably militates 
strongly against their formation. Tlie easy road to wealth, 
and the one which remains most popular because so smooth 
and well-travelled by the majority of those who consti- 
tute good financial soeiety, has for many years followed 
closely the well-known nu-tliods, hy which tlie original 



investment is shrouded in mystery, the earning capacity 

is boosted, regardless of economy, and emblazoned for the 
edification of the multitude, and the profits made not by 
the earning capacity directly but by admitting the multi- 
tude to a measured share in it. 

Motor omnibus lines on a purely local scale, all 
within sight and a prey to competition, do not lend them- 
selves readily to this form of wealth fabrication. As likely 
as not, it will be necessary to invent something quite dif- 
ferent from the blunt European processes before our 
financiers will begin to take kindly to the new transporta- 
tion method. The direct profits, while apparently respect- 
able under a technically keen and rigorous management, 
are not suftlcieni t'or what we are accustomed to. 

It is noticed that popular subscriptions have been 
opened in Philadelphia for motor omnibus projects. From 
10 cents to one dollar per share ! Perhaps a ride is thrown 
in at the latter figure. Developments may be looked for 
with interest. At the present moment it is difficult to 
discover the ulterior object, unless nothing more is con- 
templated than to sell some vehicles, and then to allow 
things to take their course as soon as the time arrives 
when all the vehicles will be in the repair shop because the 
p<^y)ular management has not provided for their main- 
tenance. 
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Four- Wheel-Driving 

Economical Elements in the System As Applied to Gasoline Motor Trucks 




WOOD TIBE WHEEL 



LD and new clash constantly in the 
power wagon industry, though it 
is so young, or perhaps because it 
is so young. But the clash is not 
real ; only the clatter of words, the 
product of heated one-sided opin- 
ion, superinduced by supposed 
business interests. In the great 
slow moving tolerant world of 
realities where everything comes 
to him who waits and works, 
temporary dissensions are washed 
by the current of events into the 
gulf of oblivion, with not much 
more than the laugh at anyone who thought he had a 
monopoly on correct understanding — in this case on cor- 
rect design and correct gauging of the public's require- 
ments in the matter of power wagons. 

There is nothing very old in power wagon construc- 
tion, no hoary-headed veteran among design features to 
which reverence is due — if reverence can ever be more 
than a free offering — but there are a few features which 
have withstood the onslaught of improvers with more than 
ordinary tenacity, and when they are attacked anew 
everybody whose *'bump of reverence" or of caution, is 
well developed, or who has vested his interests with the 
attacked features, shudders. But, as some modern phil- 
osopher has said — was it George Bernard Shaw or Nietsche 
or Ruskin — "Whoever is not gay, is insane." There is no 
reason for shuddering. In the long run, the old will hold 
its own, and the new will hold its own. The field for 
motor vehicles and for power wagons is immense and 
varied and affords scope for many different lines of con- 
struction. And each of these lines — whatever their num- 
ber — will be capable of standardization within its, limits. 
There will never be a standard embracing them all. The 
specimens of each will yield profits to users in proportion 
to how appropriately the type is selected for the class of 
work for which it is best fitted. 

These reflections, and many more that remain un- 
voiced, are occasioned by the advent of the four-wheel- 
drive power wagon and all that goes with this construc- 
tion. 

It has been proved that power wagons — all the three 
or four classes, gasoline, steam, electric, gasoline-electric — 
are friends of the business man who half-tries to use them 
right, each in its field (though this does not deny that 
the fields overlap) ; and the four-wheel-drive is not amonq; 
their design features ; neither is four-wheel-steering or 
wood wheels. 

Now comes the four-wheel-drive truck, or omnibus — 
of the gasoline or of the electric class or of the mixed gas- 



oline-electric class, for that matter. After many difficulties 
have been conquered, it is in the market. It is going to 
win a field of usefulness for itself. How large? Who 
shall say! How superior within its field? Again, who 
shall say! 

It is a reality, however, and one so radically diver- 
gent from customary construction that it commands at- 
tention. It is quite possible that it may mean more finan- 
cially to some business men to choose right between four- 
wheel and two wheel drive than to choose right between 
the electric and gasoline systems. On account of the 
highly important part played by the power transmission 
methods in gasoline vehicles, the application of the four- 
wheel-drive principle to them becomes a matter vastly dif- 
ferent from its application to electric vehicles or gasoline- 
electric vehicles. The two must be considered separately. 

In order to see where the four-wheel-drive gaso- 
line vehicle stands and for what field of work it bids, it 
is necessary to examine how the difficulties of the construc- 
tion have been overcome or turned to advantage in the 
vehicle most prominently representing the type. This 
is the four-wheef-drive motor truck made by the Four- 
Wheel-Eh-ive Wagon Company of Milwaukee. 

Anticipating somewhat what the design will show, 
it may be said that this vehicle belongs among those which 
are expected, like most of the British steam drays, to make 
money for their owners more by high load capacity and 
ability to haul loaded trailers — combining the qualities of 
a truck and a tractor — than by high speed. Yet so greatly 
is horse-speed reduced in heavy trucking, coming down to 
an average of little more than two miles per hour, that 
any motor truck, even the slowest, finds no dif!iculty in 
doubling and trebling this average. Slowness is not in- 
herent in the four-wheel-drive principle, as such, however. 
The Milwaukee truck is powered and geared to three, five 
and eight miles per hour. It can be geared to a high speed 
of fifteen miles per hour. It is practically the choice of 
wood tires in preference to rubber tires and the policy 
of the manufacturing company which make it a slow 
speed and large load truck. Apparently there is nothing 
in the design to prevent the use of rubber tires and higher 
speeds, if that practice were preferred on general princi- 
ples. In other words, the wood tires are used because 
they may be used wath a four-wheel-drive, not because 
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they must be used. The philosophy of the truck is in 
summary, then, as follows: 

Means being found, in four-wheel-drive and steer- 
ing, for securing traction for very large loads, even when 
the roads are bad (that is the claim), the doubtful end of 
high speed — that above three, five and eight miles per 
hour — is deliberately surrendered in return for tire econ- 



in the usual manner of bevel-gear driven cars, and in ad- 
dition to this, there is also placed upon the lower shaft, 
running from axle to axle, a third differential in order to 
allow difference in speed between front and rear wheels. 

These differentials are -especially designed for heavy 
service and are made by the Warner Gear Co. The bevel 
gears and pinions are 2% inches wide, 1% circular pitch 




DIAGRAM OF THE DRIVING MECHANISM, SHOWING CONNECTIONS BETWEEN THE ENGINE AND BEVEL GEAR DIFFERENTIAL ON THE WHEELS 
-Engine. B— Clutch. C—CtiangeOcarBoT-. D— Engine Shaft. E—Mome silent chain belt. F— Axle differentials. G— Hollow axles. H— Main shafts, 

I— Front and rear differential. J—Motm' winch. 



omy accomplished by the use of woovl tires. The value 
of speed above certain limits — varying with loads — is doubt- 
ful. The value of rubber tires below certain speed limits — 
also varying with loads— is also doubtful, (especially be- 
cause vehicle springs can take their place in protecting 
the' vehicle mechanism at low speeds but cannot do so at 
higher speed). Both are thrown out. The doubtful gain 
from the speed is swapped against the doubtful economy 
from wood tires, but higher average load capacity is secured 
to boot. Certain complications in construction, involving 
additional wearable (but replaceable) parts, are the price 
paid. 

The Four Wheel Drive 

The engine is placed in front with the engine-shaft 
running lengthwise of the car through the clutch and 
transmission. The shaft terminates in a sprocket just 
ahead of and above the rear axle. A five-inches wide Morse 




STERKING SYSTEM WITH FOUR-WHKEL DRIVE 

silent chain-belt connects this sprocket with a sprocket 
j)laced on a driving shaft running below the engine shaft, 
from the front to the rear axle. This lower shaft, in turn, 
by moans of bevel gears, drives the shafts located within 
the hollow axles. 

In order to give each wheel independent speed when 
turning corners and traveling over uneven road surfaces, 
there is placed w^ithin each hollow axle a differential gear 



involute teeth, case hardened, and designed to give three 
years' constant service. Gears for replacement, are furnished 
by the manufacturer at $100 per set; complete, front and 
rear. 

All driving shafts range from 1% inches to 2 inches 
in diameter. All shaft gears, universal joints and entire 
driving mechanism are stronger than the engine and will 
stop the engine in case of overload without themselves 
being injured. 

Roller bearings are used in connection with axle 
differentials. 

The Four Wheel Steering 

In steering all four wheels the axles remain in a 
constant and fixed position under the car and do not 
swing or turn. Steering is accomplished by swinging all 
the wheels upon vertical pivots by which they are con- 
nected to the axles, very much in the same manner as the 
front w^heels of any automobile are steered, excepting that 
instead of having a steering knuckle on the inside of the 
wheel as is the custom, no steering knuckle is used. The 
axles terminate in the center of the wheels and are con- 
nected to the bearing ring of the wheels by means of 
vertical pins. The bearing ring is of much larger diameter 
than the axles and is therefore readily swung in any direc- 
tion about the vertically placed pins, thus giving direction 
to the wheel, w^hich is mounted upon this swinging bear- 
ing-ring and rotates upon it by means of its universal- 
joint connection with the driving shaft located within the 
hollow axle. All w^heels steer together from one steer- 
ing wheel and track perfectly when rounding a corner, so 
no calculation is necessary as to where the rear wheels 
are going to strike. 

Axles and Brakes 

The supporting-axles are each a one-piece hollow 
steel casting reaching from wheel to wheel and weigh 500 
pounds each. Within them are mounted the differential 
gear connected in the usual manner with the driving-axle 
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terminating at each end in a flexible or universal joint by 
which motion is transmitted to the wheel, whether the 
latter is in its normal position or turned. It is understood 
that the joints are made of tool steel and easily replace- 
able when wear becomes noticeable. 

The wheel brake mechanism is naturally also af- 
fected by the necessity of applying them regardless of the 
wheel position relative to the axle. This is easily ac- 
complished, however, by working the brake-expanding 
lever directly in line with the vertical pivot pin around 
which the wheel turns. A patented device is used for this 
purpose. These wheel brakes are 24 inches in diameter 
and 2 inches wide, of the internal-expansion type and 
mounted within each wheel. They are operated by a long 
hand lever at the driver's seat. In addition, a transmis- 
sion brake is mounted upon the main engine shaft between 
the transmission and the clutch. This is operated by the 
clutch pedal. The first part of the pedal movement re- 
leases the clutch; further pressure sets the shaft brake, 
so as to act upon the whole machine when gears are left 
in mesh. 

Wheels and Tires 

The wheels are of the disk type, 36 inches in 
diameter, with wooden tires 8 inches wide. Ball bearings, 
11 inches in diameter and containing 48 %-inch balls, are 
used. There are two bearings on each wheel which fur- 
nish safe carrying capacity as far as the bearings are con- 
cerned, of at least 300,000 pounds; a load ten times 
greater than the entire machine will ever carry. 

The wooden tire is made of seasoned rock elm, 
sawed into wedge-shaped blocks with fibre lengthwise, 
which are glued and nailed together until they form a 
circle. They are then turned to size and a shoulder one- 



half inch wide is formed on each side of the tire 21^ inches 
from the tire surface. A heavy steel ring with a cor- 
responding shoulder is thdn shrunk over the wooden 
shoulder on each side of the tire, having very much the 
same effect as an ordinary steel wagon-tire in holding the 
wood together and drawing toward the center. Bolts are 




HOLLOW AXLE WITH DIFFERENTIAL AND JOINTED DRIVE SHAFT 



run through these rings and wood blocks from side to side 
to prevent tlje blocks from splitting sidewise. 

To increase the length of life of this tire, steel wedges 
%-inch thick are driven crosswise into the face of it 214 
inches deep around the whole tire about 3 inches apart. 
These wedges prevent the tire from slipping and do not 
harm any pavement, as they are flush with the wooden 
blocks. 

The tire reaches clear to the hub, doing away with 
spokes, and is slipped over the hub and held in place by 
a removable flange bolted through the wood to the fixed 
flange on the opposite side of the hub. 

Other Design Features 

No other features in the design of the Milwaukee 
Four- Wheel-Drive wagons are necessarily of special con- 
struction, except in so far as they are adapted to the very 
heavy loads which the vehicles are intended to haul. The 
clutch, for example, is of the multiple-disk type, consist- 
ing of ten alternating steel and grey-iron disks 10 inches 
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in diameter, operated by cones and run in an oil bath. The 
power transmission or, rather, change-gear mechanism is 
of the sHding type with three speeds forward and reverse. 
There is placed ^'amidships" of the wagon on the right 
hand side, a winch, or a windlass which may be utilized, 
by making the proper connections, for loading and unload- 
ing heavy pieces. It operates either in conjunction with 
or independently of the wdieels, and is sufficently powerful 
to move the truck in case of accident. The engine com- 



prises 4 vertical cylinders, 6 by 6 inches, water jacketed, 
developing 45 hp. at 750 revolutions and capable of higher 
speed with gain of power. The ignition is double, either 
by battery, coil and timer or by high-tension magneto, 
separately wired. The cooling system includes a radiator 
with 225 square feet of radiation surface placed across th« 
front of the truck under the driver's footboard, and two 
fans, 11) inches in diameter operated at 3,000 revolutions. 




MILWAUKEE TRUCK HAULING THIRTEEN TONS NET WEIGHT OF LOAD BY MEANS OF TWO TRAILERS 



Can Differential 

DIFFERENTIAL gears are subject to wear and 
breakage and cause skidding. This is the brief ar- 
raignment of differentials, which makes it desirable to 
dispense with this construction feature in motor vehicles in 
general and in commercial power wagons in particular. All 
attem.pts in this direction have so far proved futile. The 
best that could be done was to lock the differential when- 
ever there w^as a difficult piece of road ahead. For city 
traffic this was not practicable, and at best it was a cum- 
bersome complication. So the world at large is still look- 
ing for something to take the place of the differential gear 
for rear-driven vehicles, it being admitted that in front- 
driven vehicles the differential does not cause skidding 
easily, and also, of course, that differentials may be so 
substantially designed and made that the question of wear 
and breakage is reduced to small importance. 

Any device which will effectually accomplish the 
purpose of the differential without bringing in a new set 
of objectionable features, may be considered the ally of 
the rear-driving system, which is still in absolute majority 
in motor vehicle propulsion and is considered the simplest 
and most practicable system by ninety-nine out of a hun- 
dred manufacturers. 

From this point of view the Hedgeland Solid Anti- 
Skid Axle, which has now been on the market for some 
time and has also been shown and demonstrated in Europe 
and caused widespread notice, invites the attention of 
power wagon users. 



Gears be Spared 

It is illustrated herewith, in its application to three 
different systems of driving. 
The makers say : 

'The Hedgeland axle is .1 continuous shaft and it drives both 
wheels alike, no matter how unequal the resistance to the two 
may be. In rounding a curve, w hen the outer wheel is called upon 
to exceed the speed of the inner wheel, it automatically disengages 
and runs free of the axle until the axle catches up with it, when it 
again engages. The car is always driven square from behind. On 
a curve the inner wheel does the driving, and counteracts the throw 
of the machine. No matter li:>w slippery the surface, this inner 
wheel w^ill hold up against the throw of the car, so long as the 
clutch is kept in. With the clutch out, the car is running on four 
free wheels and it may slide exactly as a horse-drawn vehicle 
will slide. Hut the car cannot he made to skid. 

"On the Hedgeland axle neither wheel can quit work until 
it is running, faster than the axle is driving it. 

"When you throw out y<uir clutch everything behind it be- 
comes idle, transmission, shaft nud axle. This feature is extremely 
important if your car has the sliding gear transmission, because 
you can change gears at full >i.ecd merely by throwing out your 
clutch, the gears engaging an idle shaft. 

"A check to one tire doe^ not mean a slip for the other. You 
never see one wheel polishing down the tread to its tire because 
the other wheel is in trouble. A short slip wears down more than 
a long pull. You are likely t > save enough on your tires in one 
summer's touriiig to pay for \ nir axle." 

A.s the illustrations show the mechanism clearly a very 
brief descrii)tion will suffice: 

The axle is a contiiuious steel shaft. The clutch 
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is a nut threaded interiorly to engage the thread on the 
shaft. It locks the wheel to the axle and releases 
it automatically by riding out or in on this thread. 

The drawings show the nut in position to drive the 
car ahead. The twist of the axle has drawn the nut in, 




HEDGELAND CLUTCH ON JACK SHAFT — IN CASE OF SIDE CHAIN DRIVE 

screwing its wedge shaped face into its seat which is the 
interior surface of the hub, and holding it there. But the 
smallest call upon the wheel to exceed the speed of the 
axle screws the nut out on the thread to the point at 
which neither of its faces is engaged, and the wheel is 
riding perfectly free on the axle, exactly like a buggy 
wheel. If the axle is reversed, the nut is screwed clear 
across, so that its outer face is engaged against the other 
face of the hub, and the car backs up. In this position 
it is equally permitted to run free in excess of the speed of 
the axle. 

The only remaining feature of the device to be men- 
tioned is the small tension collar. This is put in for the 
purpose of counteracting the friction between the screw 
and the nut. It gives the nut a constant tendency to draw 
into engagement, and thus makes the engagement instan- 
taneous upon the speed of the axle overtaking that of the 
wheel. 

It is to be noted that the clutch is not, strictly speak- 
ing, a friction clutch. The wedge is driven to its seat in- 
stantly by the positive action of the screw, so that there 
is no slip, and therefore no wear. 

The most obvious question which suggests itself to 
the power wagon user in considering the value of the 
Hedgeland device relates to the distribution of driving 
power between the two drivin;^ wheels. On rounding a 




HEDGELAND CLUTCH APPLIED TO LIVE REAR AXIE 



bend in the road — uphill and with a heavy load for ex- 
ample — the Hedgeland' device manifestly throws the entire 
burden of driving upon the inner driving wheel, the outer 
wheel in the curve described running free, while a differ- 
ential gear distributes the traction effort between the two 
wheels. Whether any troubles are likely to arise inci- 
dentally to this feature, in heavy hauling, is a question 
which can only be answered satisfactorily by searching 
test under severe road conditions. 



JACKS FOR HEAVY LIFTS 

JACKS adapted for raising the axles of heavily loaded 
vehicles are so scarce that most automobile supply 
dealers have nothing to offer customers who write for 
them. One of the reasons for this condition in the mar- 
ket is probably that ordinary jacks are offered so cheaply 
that no manufacturer has had the courage to produce one 
which would necessarily cost much more. Two thousand 
cheap jacks — guaranteed to break the cast iron cogs under 
a very moderate load — were, for example, recently offered 
in the supply market as a premium on a purchase of 




CONSTRUCTION OP JACK FOR POWER WAGONS 



M C, malleable iron claw 

S S. steel stem 

S P. steel pin 

L W, loose washer 

(' D S, cold drawn steel screw 

C I C, cast iron cap 

M B N malleable bevel wheel and nut 

C W cast iron wheels 



C B, cast iron body 
M F P, malleable front plate 
SWT, solid wrought iron trans- 
mission rod 
S T H, steel tubular handle 
T S, thrust socket 
M H T, malleable handle tee 
A H, ash handle 



another job lot of fairly current merchandise, without 
takers. 

Under these circumstances which, rightly seen, be- 
speak the need of good jacks rather than cheap ones, the 
following description of a jack produced in the British 
market especially for heavy power wagons, omnibuses 
and limousines, will be of interest : 

The steel stem S S, with its malleable claw M C, is set 
roughly at the height required by means of the steel pin 
S P, which lies across the loose washer L W, this being 
in turn supported by the lower claw. 

When the jack is in position, the lifting force is given 
by turning the handle A H, the convenient position for 
which should be noted. End thrust is taken up by the 
thrust socket T S, and, the torque being transmitted 
through the solid wrought-iron rod SWT, causes a rota- 
tion of the screwed sleeve MBN through the medium 
of the bevel gearing. 
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Scrap Book Records for Wagon Owners 

PRESS REPORTS OF ADVANCEMENT IN THE USE OF POWER 
WAGONS IN AMERICA— WITH COMMENTS 



1 



NO DENATURED ALCOHOL FOR SENATE 

WASHINGTON press correspondents 
announce that the Senate is prepar- 
ing to kill the "free-alcohol" bill. 

•'The action of the House of Represen- 
tatives in passing the bill by an overwhelm- 
ing vote of 222 to 7, made it appear that 
the bill would go through the Senate with 
very little opposition," writes one of these 
hopeful journalists to a contemporary auto- 
mobile journal, "but since then a number 
of things have come up to cloud the issue. 
The proposition has been made to attach 
the Philippine tariff bill to the free alcohol 
bill in order to force the former through 
the Senate, and quite a number of senators 
have come out boldly in favor of such a 
proposition. H this action is taken it will 
strike a death blow to the alcohol bill. 

"At this writing the bill is pending be- 
fore the Senate Finance Committee, and it 
has not yet been determined whether the 
committee will grant hearings on the bill. 
Extensive hearings were given before the 
House Committee on Ways and Means, and 
it would seem that the entire situation had 
been gone over so thoroughly that nothing 
new could be ad-duced. There has been 
some talk of making the alcohol bill a tariff 
issue, and if that is done the situation will 
become so complicated that nothing can 
save the bill at this session of Congress. 

"Still another stumbling block in the 
way of the alcohol measure is the railroad 
rate bill. If the debate on the latter meas- 
ure is extended, there will undoubtedly be 
opposition to reporting the alcohol bill to 
the Senate before the next session. All in 
all, the situation is anything but promising 
for the free alcohol bill." 

[As explained in previous issues of this 
publication no immediate interests of the 
motor vehicle industry are involved in the 
passing or liot-passing of the "free 
denatured alcohol" bill, except indirectly 
through the effect which the use of alcohol 
instead of gasoline for lighting and heating 
and for stationary engines may have to 
keep the price of gasoline for motor vehi- 
cles down to a reasonable maximum. 
Something of value may yet come from the 
Senate's deliberations on the subject, if 
this body will bring out the technical diffi- 
culties which exist against using alcohol in 
internal-combustion engines in which 
throttling must be accomplished either by 
varying the compression or by varying the 
composition of the explosive mixture. In 
the testimonials submitted to the House of 
Representatives by such authorities as 
Prof. Elihu Thompson, these difficulties are 
glossed over in speaking of the availability 



of alcohol for motors, generally, without 
distinguishing between stationary motors 
operated with a small range of power varia- 
tion, and vehicle motors normally operated 
with an exceedingly large range of power 
variation. It also remains for the Senate 
to probe the advisability of adopting methyl 
(wood) alcohol as a denaturant by law, 
when the German experience, invoked in 
other respects in favor of the "free alcohol" 
bill, is distinctly against its employment 
and in favor of benzol. Perhaps some de- 
lay in the Senate, while deplored and 
criticised under the suspicion that it is 
generaled by the wood alcohol interests, 
may eventuate in better "free alcohol" leg- 
islation than the half-measures which were 
accepted by the House. Some other im- 
portant industries will suffer from the de- 
lay, but the motor industry, including 
stationary, marine and vehicle motors, can 
afford to wait for free ethyl alcohol better 
than it can afford to accept a special arti- 
cle, such as ethyl alcohol mixed with 
methyl alcohol in a certain legalized pro- 
portion must always remain, with all the 
drawbacks and restrictions which must at- 
tach to the manufacture and distribution of 
such an article. The agitation which has 
taken place for "free denatured alcohol" 
will supply an excellent basis for broad, 
public discussion of a real "free alcohol" 
plank in one of the national political plat- 
forms, where the subject by its great im- 
portance belongs, though there is small 
chance that one campaign would suffice to 
break down the two principal barriers to 
"free alcohol," viz., the fiscal interests of 
the United States government and the ob- 
jections of those who believe that the peo- 
ple of this country are unfit to govern 
themselves when tempted by cheap alco- 
holic liquors]. 

RURAL MAIL DELIVERY 

EP. CHALFANT has the following to 
• say on the economy of mail delivery 
in rural districts by motor power: 

"As applied to the rural mail service, 
it does not follow that an automobile can 
be used on every one of them, for some 
routes are too rough for a horseback rider 
to travel safely; neither is it certain they 
can carry the mail aoo working days a year. 
But there are hundreds, perhaps thousands, 
of routes where an automobile can be 
driven satisfactorily for at least 250 days a 
year. It is not even necessary to keep a 
horse for use in emergencies, for a horse 
can be hired from the nearest livery upon 
occasion, and for a small amount. 

"Compare the expense and the results 
obtained by the automobile as against the 
team. 



"It is safe to estimate that a carrier re- 
quires an average of two and a half horses 
a year, or at least the expense of same. 
Two good horses are worth $100 each; a 
mail wagon, $T5 ; two sets of harness, $25 ; 
the cost of keeping will average $10 a 
month for each horse, and the shoeing and 
doctoring, as well as repairs of the wagon, 
amount to a considerable item in the course 
of the year. An early morning start and 
a late finish make a full tiresome day for a 
carrier. 

"Opposed to this is the Orient buck- 
board, at a first cost of $400 and expense 
of a half cent a mile for gasoline and oil, 
an average expense of three to five dollars 
per month for repairs and renewals, which 
includes tires, the principal cost of an auto- 
mobile. Under ordinary usage on the 
road a set of tires should last about fifteen 
months. The cost of renewing tires 
amounts to $13.50 each. The route is 
quickly covered and the carrier has three 
or four extra hours at his disposal in which 
he can earn extra dollars on the side, and 
what could be easier than carrying passeng- 
ers in his car, for which good, substantial 
rates can be charged." 

ADVICE BY PRACTITIONER 
" IVyiAKE it a rule never to suspect or tam- 

per with the carburetter, valves or 
compression until you are absolutely certain 
that the ignition is in working order," says 
a motoring M. D., whose car is on the go 
morning, noon and night and frequently 
after midnight, so that his advice should 
carry some weight. "In my experience, 
which extends over two years steady going, 
and years with me mean 365 days, not pleas- 
ant summer weather alone, I have found 
that fully 90 per cent of my troubles have 
been traceable to the ignition, and by this 
I do not refer to the ignition system only 
for there are many things which affect it 
indirectly. For instance, not long ago my 
car developed a very annoying mtss, which 
on account of its having but a single cylin- 
der, meant a loss of power sufficient to 
hamper me a great deal. The car had to be 
nursed and coaxed over every little rise 
which under ordinary circumstances would 
not affect it in the slightest, and muffler 
explosions would occur every now and 
again — with startling regularity, one might 
say. 

"If I had taken the piece of advice I 
have just given you, I would have dis- 
covered the trouble several days sooner 
and not suffered anything like the delay to 
which I was put by the car being practi- 
cally out of commission, for the engine 
could not be depended upon to turn over 
a dozen times without a miss. But the first 
thing I attributed it to was the carburetter, 
and over the carburetter I fussed unceas- 
ingly, taking it down and putting it up 
again without the slightest result, adjust- 
ing it a hundred times in the course of an 
hour without the faintest glimmer of hope, 
although the spasmodic manner in which 
the engine would at times pick up and run 
finely often encouraged me to think the de- 
fect had been remedied only to have de- 
spair sink deeper than ever upon trying it 
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under load. There's no question in my 
mind that it was one of the most exasper- 
ating things that I have come across, but 
once I had cured it, it did not take me long 
to see what a great amount of time I had 
wasted in fooling with the carburetter. 

"Of course, I did not confine my atten- 
tion to that altogether; I took turns in 
testing the coil, batteries and plug, even re- 
placing the latter with no permanent bene- 
fit, until finally an examination of the 
points revealed the cause. The engine is 
of the horizontal type so that any excess of 
oil in the crank case readily finds its way 
back into the combustion chanAer, and that 
was my trouble. The whole engine was 
simply flooded with oil and although the 
plug is seated in a pocket in the upper side 
of the cylinder the oil was splashing on it 
continuously, thus effectively insulating the 
plugs. Running for half an hour or more 
without feeding any oil promptly showed 
that the ignition was at the bottom of it as 
usual. The system itself was not at fault, 
but other causes had contributed to prevent 
its working, which amounted to the same 
thing, for all the engine needed to per- 
form its work regularly was the spark. 
Take my advice and look to the ignition 
first, last and all the time — it is soon 
enough to worry about the carburetter or 
something else when you have made sure 
that the spark is taking place when and 
where it is most needed and the best coil, 
batteries and timer ever invented are not 
much good if the plug is choked up, 
whether it is soot or oil." — Motor World. 

■k it 

MUNICIPAL POWER WAGONS 

NEW YORK City now owns twenty- 
seven automobiles, and, if the requests 
made by the heads of the various depart- 
ments of municipal government are granted 
by the Aldermen and the Board of Esti- 
mate and Apportionment, thirteen new ones 
will be added to the number, bringing the 
total up to forty, representing an invest- 
ment of $125,000. Many of the cars among 
the present twenty-seven, however, were 
bought at second-hand. 

Appropriations have already been 
granted for two new machines each for the 
presidents of the Boroughs of Manhattan 
and of Brooklyn, and the purchase of two 
others, at a cost of $6,250, for the Commis- 
sioner of Bridges, has been authorized but 
is yet to be approved by the Board of Esti- 
mate. The Commissioner of Police has 
asked for three automobiles, to cost $16,- 
500; the Commissioners of Street Clean- 
ing and of Docks and Ferries each want 
two. TTie Deputy Fire Commissioners in 
Manhattan and Brooklyn want two electric 
runabouts. 

The Fire I>epartment is now the largest 
holder of autos, Giief Croker's Locomobile 
being the most expensive of the five, in cost 
$14,230 in the aggregate. Second in the list 
is the Department of Health, which has 
four that together represent an investment 



of $9,700. The Park Commissioners of 
Brooklyn and Queens and the President of 
the Borough of Richmond follow with four 
each, but of less aggregate cost. 

* * 

LAWMAKERS KNOW NO TRUCKS 

"TTHERE is no possible question that the 
law as it stands requires the registra- 
tion of all motor vehicles, and the purpose 
for which they are employed is of no signi- 
ficance,'* says Austin B. Fletcher, secretary 
of the Massachusetts Highway Commission, 
speakiu)^ of the administration of the auto- 
mobile laws of that state. "The Com- 
mission has never made any distinction and 
has not considered any necessary. Com- 
mercial vehicles must be regularly regis- 
tered and must carry numbers, lamps, gong 
or horn, etc., and their drivers must have 
licenses. On the matter of what shall be 
considered as coming under the operation 
of the law the original statute of 1903 is 
very explicit, and though the law has been 
frequently amended the section specifying 
the scope of the statute remains in its orig- 
inal form as it came from the legislature." 

TURNING SHARP CORNERS 

nPHE Wisconsin Auto Transit Company, 
^ which was recently formed to run a 
stage Ixjtween Monitowoc and Kewaunee 
and intermediate points, has decided to 
make the regular passenger rate 4 cents per 
mile, but will issue ticket books for 33 miles 
each at $10, with the intention of selling as 
many of these ticket books in advance of 
the establishment of the line on the sub- 
scription plan, thereby facilitating the finan- 
cial floating of the enterprise. The pur- 
chasers of the ticket books are to pay $5 as 
soon as they see the line in operation, and 
the other $5 thirty days later. 

* * 

MOTOR TRANSER LINE FOR MACON 

CITIZENS of Macon, Ga., under the lead 
of H. J. Lamar, are negotiating for the 
establishment of an auto transfer line, the 
main business of which will be hauling of 
merchandise. It is the intention to buy 



three trucks for freight service and two 
omnibuses for passenger traffic. In look- 
ing around to secure these vehicles it was 
discovered that considerable difficulties ex- 
ist in obtaining deliveries from the manu- 
facturers, and in consequence another plan 
is on foot for establishing a factory in the 
same city. 'The parts composing the ma- 
chanes," says the Hoii. Ben L. Jones, who 
is the moving spirit of the plan, "may be 
bought and shipped south where the ma- 
chines can be assembled pust as well as at 
points east and north where machines are 
now being built. The demand for machines 
shows conclusivelv that the supply through- 
out the country is far short of the orders, 
then why cannot a factorv in the south be 
made profitable?" Mr. Jones is said to be 
a business man who has heretofore been 
successful in all his undertakings. 



Charles W. Gray, of Watertown, N. Y., 
has secured two Panhard gasoline vehicles 
remodeled as omnibuses, one to carry 14 
passengers, the other 24 passengers, and in- 
tends to operate a public bus line on and 
after May 1. 

A twenty-passenger automobile has 
been placed in operation between Sanford 
and Orlando, Fla., twenty-two miles apart. 
The car meets the Gyde line boats at San- 
ford every day. 

An automobile livery service will be 
conducted by F. A. Dustin, of Fresno, Cal., 
in connection with a regular garage and 
repair business. The garage owner sells 
Pope automobiles. 

Mrs. L. McGovern's 3-story horse 
stable at 1722 Broadway, New York, has 
been leased by J. Michaels for use as a 
garage, after remodeling and the addition 
of a 3-story fireproof extension. 

Jacksonville, Fla., will soon have a 
modern garage under management of Rob- 
ert Neims. The floor .is of cement, the 
walls of white vitrified brick, the ceiling of 
pressed steel, trussed. 

A brick and concrete fireproof garage 
with repair shops and power charging 




NEW ELECTRIC TRUCK AND SEVEN YEARS OLD ELECTRI.C DELIVERY WAGON 
WITH GORHAM & CO.^ .SILVERSMITHS — NO VISIBLE "DEPRECIATION" 
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plant for electric vehicles will be erected 
for the Colonial Automobile Company of 
Pittsburg at Shadyside. 

Cook and Covey, of Portland, Ore., are 
erecting a large garage with inclined run- 
way to the second floor. 

-k it 

MOTOR CYCLE ECONOMY 
TJjV RITES Charles Q. Turner: "I know a 
man who used a motor cycle, with a 
storage capacity of a hundred pounds, for 
six months, on which he rode from 50 to 
100 miles a day, at a cost of $1.25 a week. 
This cost has been verified in several com- 
petitive tests in which the little giants have 
made from 16 to 30 miles out of a measured 
pint of gasoline, and several machines have 
carried passengers nearly 200 miles at a cost 
of 22 cents per passenger. 

MOTOR CYCLES IN BUSINESS 

nn HE motor cycle has a commercial side 
*■ which the bicycle never possessed. 
This is due to the fact that propulsion is 
by other motive power than the rider, so 
that conveying large packages, bundles and 
other weighty bulky merchandise is ren- 
dered possible when formerly it would have 
overtaxed one's strength or that of the ve- 
hicle itself, conceding that it were possible 
to so balance or adjust these things on the 
wheel. For instance, postmen can and in 
some places do use motor cycles as an ad- 
junct to the speedy and easy delivery of 
mail matter. Small shop keepers or those 
who must needs deliver certain packages 
immediately easily solve the difficulty by 
calling in to their aid the motor cycle. 

The motor fire engine has been intro- 
duced into the service of many fire brigades, 
both here and abroad, and a further exten- 



sion of the use of motors has been adopted 
by the introduction of a specially built mo- 
tor cycle for the commander of the fire bri- 
gade in Altona, near Hamburg. The neat 
little motor cycle is fitted with a 3 hp. en- 
gine, and proves very useful on account of 
the speed with which it enables the com- 
mander to be, in a very short time, at the 
fire and take personal command. There is 
no doubt but that this innovation will be 
generally followed and adopted. — Outdoor 
News. 

RAILWAY MAGNATE TO BUILD VEHICLES 

QO great has been the success of the mo- 
^ tor cars recently operated on railway 
lines, that E. H. Harriman is now reported 
as planning to build a model town on land 
10 miles west of Omaha, Neb., for the pur- 
pose of establishing there the manufacture 
of motor cars, chiefly for railway purposes, 
as the chief industry of the town. 

* ★ 

TAXIMETERS FOR THIS COUNTRY 

' I 'HE devices which have been used by the 
thousands in Germany and France for 
controlling the distance travelled by motor 
cabs as well as horse cabs in public ser- 
vice, are now to be manufactured in this 
country, the American Taximeter Company 
having just been incorporated in the state 
of New York with capital stock of $200,000. 
★ * 

ONE MONTH OF DELIVERY 



by the makers of the vehicle, the Motorcar 
Company, of Detroit: 

Deliver'a Miles Deliver*8 Miles 



Manufacturers Give Data of Delivery Work 
with Wagon and Cycle Carrier 

nPHE following results of one month's de- 
livery service with a friction-drive Car- 
ter gasoline delivery wagon for the J. L. 
Hudson Company, of Detroit, are reported 
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GASOLINE TRUCK BUILT BY MATHESON COMPANY OF WILKES-BARRE, PA. 
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64 
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78 


44 


" 21 


54 


39 
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147 


70 


" 22 


74 


65 


Total, 


2249 


1544 



Average miles per day 53.28 

Average number of deliveries per day, 76.86 

Distance travelled per delivery 0.68 

Miles per gallon of gasoline 10.6 

On the five Saturdays shown by the 
foregoing record, easily distinguished by 
the increased mileage and stops, the fol- 
lowing averages apply: 
Average number of deliveries per day, 118.6 
Average number of miles per day. .. . 62.6 

Miles travelled per delivery 0.53 

The hours of service were: 
Out With Load Return to Store 

9:30 A. M. 11:00 A. M. 



11:30 
1:30 
4:30 
7:30 



12:00 M. 



7:10 



M. 
M. 
M. 

M. 



A. M. 

P. M. 3:00 P. 

P. M. 5:30 P. 

P. M. 9:00 P. 

On Saturdays 

P. M. 9:00 P. 

Average miles per hour including de- 
liveries, 11.8. 

Another month's record, in this case 
applying to delivery by means of a motor 
cycle with carrier attachment in the service 
of Charles A. Stevens & Bro., the well- 
known Chicago silk merchants, is furnished 
by the Fowler-Manson-Sherman Cycle Mfg. 
Co., the makers of the motorcycle carrier. 
It reads as follows : 



Dnte 


Numb'r 
of trips 


Time 
Delivering 


Number 
of 

Packasres 


Number 
of 

Miles 


Dec. 6 


3 


4h I5m 


132 


29 


" 7 


3 


4h 45m 


78 


21 


" 8 


3 


4h 30m 


87 


27 


" 9 


4 


5h 30m 


116 


31 


" 12 


4 


6h 30m 


157 


38 


" 13 
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5h 


96 


27 


' 14 
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5h 


91 


2S 


" 15 
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4h 45m 


113 


28 


" 10 


5 


oh 45m 


105 


35 


" 18 
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3h 


69 


21 


" 19 


4 


4h 30m 


82 


35 


' 20 


3 


5h 30m 


121 


41 


" 21 


1 


Ih 30m 


15 


18 


" 22 
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Ih 


81 


26 
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Ch 30m 


58 


30 


" 26 
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2h 


25 


17 
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4h 


54 
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" 28 
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3h 


47 
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29 
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4h 


50 


29 


" 30 


4 


6h 30m 


99 


68 


Jan. 2 1 


1 


3h 


56 


15 


" 3 


4 


7h 30m 


123 


31 


" 4 


3 


5h 30m 


131 


30 


" 5| 


3 


8h 


158 


29 


" 0 


4 


7h 15m 


129 


31 


Total 2r)ds.j 


75 


118h 45m 


~l273~ 


727 



The averages in this month's perform- 
ance are : 91 packages delivered per day 
on three daily trips of an average distance 
of 9 2-3 miles per trip. The cost for gaso- 
line is given as 10 cents per dav. 
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Traffic by Motor Power in Europe 

MAINLY A DIGEST OF THE BRITISH AND CONTINENTAL 




OMNIBUS HATTERS DISCUSSED 

British Engineers and Traffic Managers Give 

Some of Their Experience 
"YY/ITH all indications pointing to a great 
^ demand for motor .omnibuses and 
stages in this country, those who listen to the 
songs of the promoters of public service 
projects based upon the possibilities of the 
motor vehicle, enjoy the advantage of be- 
ing able to draw some information from 
the experience accumulated in England 
during the past one and one-half years. 
This experience is now cropping out in the 
numerous discussions before clubs and 
other associations of Great Britain on the 
subject of motor omnibus traffic, discus- 
sions in which those best able to judge, 
either from the engineering standpoint or 
as business managers or even as promoters, 
take active part. Extracts of remarks 
made by various representative men of 
these classes are represented in the follow- 
ing : 

Buses Face Their Duties 

"It was shown that the motor omnibus 
could come out every day and face its 
duties like any other commercial enterprise, 
and it was shown that it could be kept 
going on the road without breaking down." 

Remarkable Mileage 

*'A few of the vehicles had done most re- 
markable performances with an endurance 
that was not to be expected. What would 
be thought of thirty-one to thirty-two thou- 
sand miles per annum? That mileage had 
been reached by a few of the vehicles." 

Strains From Gear Changes 

"Change of gear must go. Giange of 
gear was responsible for a great deal of the 
wear and tear of vehicles, which developed 
itself in clatter and noise. It was impossi- 
ble to always get a man who had the knack 
of changing gear at the right moment. 
Moreover, in public service vehicles the 
conditions were very different from those 
which obtained on private vehicles. He 
alluded to double-decked 'buses and the 
tremendous top load which they carried. 
The driver, in changing gear, usually 
changed badly; the vehicle almost stopped, 
and down came the chassis just underneath 
the driver's feet, and very nearly snapped. 
The strain thus put on the parts was extra- 
ordinary, and one which it was never in- 
tended that the vehicle should bear. It 
was entirely due to want of skill on the 
part of the driver. There would not be 
much improvement until drivers were 
trained to their work when young. If the 
chanfre gear was absent, the front part of 
the chassis might be made twenty per cent 
lighter than it was at present, and still re- 
tain the same amount of durability." 

Drivers From the Young 

"Motor 'bus companies were in a very 
difficult position just now. They were 



obliged to train men who knew London, 
and those were the men who drove the 
horse 'buses. They knew the routes. The 
motor 'bus companies took these men at 
a mature age, and had to do their best with 
them. He thought they had done very well 
indeed under the circumstances, but there 
would not be this trouble in the future, 
when it would be possible to train up the 
cleaner and the boy in the yard to become 
drivers, and to initiate them into the 
mechanism of the car before being allowed 
to take one out upon the road. In this 
they would be following on tKe same lines 
as those adopted on the railways in regard 
to the training of engine drivers, where 
they promoted the boys and cleaners in the 
running shed to be stokers, firemen and so 
on, to the rank of goods drivers, and then 
express drivers. The way to learn how to 
drive a car was to learn how to clean it 
first, and how the parts were kept in order, 
what parts required attention, and so on. 
Youths of seventeen or eighteen, who had 
passed through this cleaning experience, 
would by the time they reached twenty be- 
come expert drivers, very much superior 
to the drivers of the present time. He be- 
lieved a very good move had been recently 
made in this direction by the London 
polytechnics, which had opened schools 
for teaching boys and young men, and old 
men, too, for the matter of that, the mys- 
teries of motor car construction. These 
polytechnic classes would be found very 
valuable to youths who contemplated be- 
coming drivers. The necessary training 
would take no more than a year or a 
couple of years, and by that time, when 
these more or less properly-trained men 
came upon the scene, the cost of repairs 
and maintenance of public service vehicles 
would begin to diminish very rapidly." 

Manager's Experience 

The first condition requisite in a motor 
'bus for London was to have all the 
parts absolutely accessible, especially as re- 
garded the engine and gear box. In that 
business more than in anything else tfme 
was money, and as a responsible manager 
he realized that each time one of his 'buses 
stopped in the yard it was money lost to 
the company. He must, of course, arrange 
his w'ork to have the 'buses running as long 
as possible every day, doing the maximum 
mimber of journeys, and stopping as little 
as possible in the streets. One gentleman 
had suggested that work should only be 
done on the 'buses in the way of repairs, 
etc., during the day, but in public service 
work at the present time that was impos- 
sible. All the big companies in London had 
only a comparatively small number of 
'buses. The competition was so keen that 
if they had only fifty 'buses they must try 
and keep them all running every day. They 
could not spare a single 'bu'i> to be off the 
road. Perhaps later on, when they had two 
or three hundred, they might be able to do 
differently, but until then they must go 
quickly and make the most of what they 
had in order to meet the competition. A 
big question was that of the repairs to 
'buses, and he thought it would be best al- 
ways to try to replace any damaged parts 
by new ones, rather than try to repair 



them, but in order to do this it would be 
necessary to have a large number of spare 
parts in stock, so that directly a disabled 
car came in any broken part could be re- 
placed immediately by a special staff of 
workmen. Another matter which caused 
trouble was the gears. Personally, he did 
not think they could suppress gears unless 
they had an electric transmission. In re- 
gard to the pneumatic tire, he did not think, 
judging from his experience with private 
cars, that the pneumatic tire could resist 
the weight of the 'bus and the stresses 
which the 'bus had to absorb all the time in 
starting and stopping. That was one of the 
things that must be considered in connec- 
tion with pneumatic tires — the lateral strain 
on the different parts of the tire. He 
thought the best tires were those made with 
canvas, but in the course of a very few 
months the wear completely destroyed the 
canvas. On the question of drivers he had 
quite a different opinion from that held by 
some others. The drivers he used were all 
old horse 'bus drivers. Thev know abso- 
lutely nothing about the mechanism of the 
vehicles they drove, and he did not want 
them to know anything. They were able to 
run the 'buses on an average 120 miles a 
day. He, of course, had a certain system 
of organization by which a number of men 
were kept on the road within easy distance 
of any^ 'bus in case of emergency, who were 
able to put it right without the driver touch- 
ing or interfering with it. His experience 
was that some of the most mechanically in- 
experienced men of the company made the 
best drivers. They always made full jour- 
neys and never touched the mechanism of 
their cars. 

Economical Repairs 

"Until the parts of the motor car were 
sufficiently standardised, repairs would 
never be made economically. When stand- 
ardisation came about they would be able, 
instead of repairing any particular part, to 
renew it. On the one hand they had to 
look for progress, necessitating alterations 
in design, and this was naturally a hind- 
rance to standardisation which could not 
be properly introduced until some finality 
in design was reached. They must first 
hurry on their design and get that right 
generally, as quickly as possible; then they 
must as quickly as possible standardise the 
parts, or many of the parts, which at pres- 
ent were all of different dimensions." 

The Spare Parts Supply 

"They spoke of works management and 
business management as two separate and 
distinct things, but the mechanic of today, 
if he was to understand the management, 
whether of works or public service depot, 
must have some rudiments of business 
ability in the way of organizing his depart- 
ment. He believed many 'buses were 
standing still today simply because the 
managers omitted to get spare parts in 
time, or else because the makers of the 
'buses neglected to supply those spare 
parts." 

Who Should Design 

"It would be a good thing if all who 
had responsibilities in this matter of de- 
sign could spend a month as fitters in one 
of the running sheds in London, and let it 
be a stipulation that the man who was not 
capable of keeping his job as a fitter should 
not be allowed to design a motor 'bus; 
they might then get some good design." 

Engines Give No Trouble 

"The engine is the easiest part of motor 
omnibus desigiu" 
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INFORMATION FOR BUYERS 

Manufacture Started. — About one-half 
year ago the Matheson Motor Company, of 
Holyoke, Mass., secured a new factory at 
Wilkes-Barre, Pa., especially for the pro- 
duction of commercial motor vehicles. The 
first vehicle turned out at this factory has 
now been finished and shipped to New York. 

New Lamp Factory. — The Standard 
Lamp Co., of Chicago, will remove to Char- 
lotte, Mich., where it will erect a large 
plant to be used exclusively for the manu- 
facture of motor vehicle lamps. The main 
building will be 178x40 feet, another will be 
100x40 feet; both will be ready for occu- 
pancy August 1. 



CHAIN TRANSMISSION 




THE MOST EFFICffiNT, ECONOMICAL, POSITIVE AND FLEXIBLE METHOD 
LENGTHENS THE LIFE OF THE ENGINE— CONSUMES LESS POWER 



First in Bucyrus, Ohio. — The Climax 
Automobile Co., of Sandusky, Ohio, has 
sold the first motor delivery wagon to be 
used in Bucyrus, Ohio, through Rosino 
Bros., the manufacturers' agents in that 
town. It will be used by William Roecker 
in the delivery of bakery goods. 

Circus Vehicles. — The Barnum & 
Bailey circus has recently been negotiating 
with the Rapid Motor Vehicle Company, of 
Pontiac, Mich., for the manufacture of 
trucks adapted for the transportation of 
wild animals on a plan similar to the one 
adopted by the Carl Hagenbeck wild animal 
show, of Europe, the trucks being equipped 
with two sets of wheels, one flanged to run 



on railways, and the other fitted with rub- 
ber tires and used for transportation over 
ordinary roads and in street parades. 



I 



Pressed Steel Truck Frames 

PARISH & BINGHAM CO. 

CLEVELAND, OHIO 



IF Write for our book ''Standard Dimensions of Power Chains and Sprockets," 
g:iving our method of designing and cutting sprockets, and other valuable data. 
t**DIAMOND" Chains Have Nickel Steel Rivets and Reamed Holes. 



Diamond Chain & Manufacturing Co. 

243 W. Georgia St., INDIANAPOLIS, IND. 



I /• It IS fully as important to register the distance traversed by a power wagon as it is to have 

fx 1^1^ ft / VnCl? f\T a record of the fuel or electricity consumed, or the quantity of lubricant used. Themile- 

^ ^^^/^ ' "^'V, yj age of the vehicle is most accurately registered by a VEEDER ODOMETER. If a record of 

both speed and mileage is required the employment of a VEEDER 

Ik Jf^ y J TACHODOMETER becomes imperative. Descriptive literature 

l\ /m^ a ^ ^ I ^ ^ J of these instruments sent upon request. 

Mileage "nd i^peea Veeder Mfg. Co., Hartford, Com. 



4 



IL 



Q^TTTX^TTT^TT A T^/^ Not only the best, but absolutely perfect. Fastening positively 
i3 VV JLX^ JC#XXXjL^^ ^ secure. No retaining wire exposed to the load, sand, water and 

MOTOR TRUCK TIRES 



rust which is the destruction of other truck tires, but perfectly 
enclosed in the clincher rim. Soft and resilient and never fail 



under a big load. 

THE SWINEHART CLINCHER TIRE & RUBBER 

AKRON, OKO, n. S. A. 
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Tom Johnson on Motor Buses 

Cleveland's Automobile-loving Mayor Shies at Omnibuses and Doubts Power Wagon Economy 



AMONG all the mayors of American cities of the first 
class Hon. Tom Johnson of Cleveland might be sup- 
posed to have studied the subject of motor omnibuses most 
deeply, since he is not only a mayor but also a street rail- 
way magnate, and not only both of these but also an ag- 
gressive advocate and user of motor vehicles. 

It was indeed supposed that he could give his inter- 
viewer and the public more information about the financial 
aspects of motor omnibus traffic in London, Berlin and 
Paris and of the financial chances of motor omnibuses in 
American cities, than the interiewer could impart, and with 
the object of placing such valuable information at the 
public's disposal at this moment, while attention is focused 
upon the possibilities of motor vehicles for public trans- 
portation service, an interview was sought. 

Probably "Alayor Tom*s" secretary had failed to 
specify the purpose of the call, for when it was stated, the 
sharp little nose in the mayor's broad rustic face hooked it- 
self a little sharper, the nostrils were drawn tight and stub- 
born wrinkles formed around the thinned hard-set lips. 
The eyes shone hostile but true, revealing the dual nature 
of the man. 

"The possibilities of motor omnibuses for American 
cities." 

"The use of power wagons for municipal work, es- 
pecially that of the street cleaning department." 

Was there anything in these subjects to cause uneasi- 
ness? Apparently there was, though that such might be 
the case had not been foreseen. The face said plainly: 
"You want me to commit myself. Well, try it." The 
mouth said : "How much time do you want?" 

"Ten minutes." 

"Too long, I have not ten minutes to spare." 

Within one-half minute it became evident that Mayor 
Johnson was an automobilist but not an advocate of power 
wagons and particularly shy on the omnibus question. 
Automobiles in the lighter sense are all right as a topic 
for discussion. And for ambulances ; certainly. But om- 



nibuses, limitation of street railway franchises, sidelights 
on municipal ownership! No, that is forbidden ground. 
It would be very easy to say something which might clash 
with political or property interests. 

"Would motor onmibuses, now that they had been 
proved practical and profitable in London, affect the policy 
of American cities as to the granting of franchises for lay- 
ing rails in the outlying districts?" 

Motor omnibuses will never pay here," was Mayor 
Johnson's opinion. "It is different in London. There they 
compete with a bad street car system; here, with a good 
one. I don't believe ^-ou can run them for seven cents per 
passenger." 

"They figure in London that they can run them for 
20 cents per car mile, and that they should pay better than 
street railways wherever the traffic does not warrant cars 
to run closer together than every six to ten minutes, and 
they expect to get the expenses down a good deal lower." 

"They would pay best down town, but they would 
not pay there," insisted the mayor. 

It seemed difficult to get away from the idea of com- 
petition with street railways, though it had not been 
broached. That the omnibuses might be made auxiliary to 
street railways in residential districts, where a certain pre- 
judice against rails exists, had apparently never occurred 
to Mr. Johnson. 

"Anybody who thinks he can operate buses against 
street cars can come and try it. Franchises? They need 
no franchise." This was intended as an answer to the 
question about new franchises for street railway companies. 

A reference to the municipal ownership question in 
Chicago and the possible adoption of motor omnibuses in 
connection with it, though not intended as a thrust, was 
parried by a remark to a bystander and a counter question, 
while a direct question about the use of power trucks by 
the city of Cleveland was referred to the street commis- 
sioner ; and the interviewer was compelled to admit that 
the result of Mayor Johnson's^tudies of .jx)wer wagon 
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economics were unavailable as a source of information 
for the public at present, and that his interest in the ques- 
tion had probably not yet been awakened. 

The situation seemed to indicate that the initiative 
for introducing power wagons into mimicipal work must 
come from designers and manufacturers and cannot be 
hoped for on the part of city officials, even the most pro- 



gressive, who are not compelled by competitive business 
considerations to be on the lookout for sharp economy in 
transportation work. Perhaps it also indicated that 
familiarity with automobiles is more of a hindrance than 
of help for realizing the saving and convenience which 
power wagons, properly maintained and operated, place at 
the disposal of the business world. 



Future of Sales Agencies 



THERE is no denying that the majority of automobile 
dealers are unfamiliar with the best methods of sell- 
ing commercial motor vehicles and unable, as well as un- 
willing, for the commissions offered them, to study the re- 
quirements of ix)ssible customers for this class of vehicles 
or to take care of their interests after a sale has been made 
to them. Manufacturers on the other hand, realize that 
they cannot afford to continue dealing directly with power 
wagon users, if each sale is to involve so much educational 
work as it does now. 

The purchaser of power wagons, finally, feels that he 
is entitled to all kinds of help for enabling him to derive 
a profit from his investment and understands fully that his 
endorsement of a vehicle is worth all he asks of the seller 
in the way of advice, liberality and subsequent assistance 
in maintenance troubles. So long as names and reputa- 
tions have not yet been firmly established in this line, and 
so long as the methods for geting the best out of ])ower 
wagons that there is in them, have not become generally 
understood, the demands upon the seller, whether manu- 
facturer or agent, will remain exacting and out of all pro- 
portion to the seller's profits and facilities. 

Apparently there is room for business organizaticjiis 
in which the facilities for both making and protecting sales 



may be systematized, for the relief of manufacturers and 
the benefit of the purchasers, l^ndoubtedly it happens fre- 
quently that a merchant after buying a vehicle discovers 
that he should have bought one of different size or type. 
An exchange with another merchant might be desirable for 
both. But the expert intermediator is lacking, and nothing 
is done. 

Considering that the abilities of a good power wagon 
salesman must be more versatile than even those of an in- 
surance adjuster, and must include a very fair knowledge 
of mechanical engineering coupled with talent for organiza- 
tion, it would be unreasonable to expect that the number 0/ 
successful agencies could rapidly become sufficiently large 
for coping with the demand for their services, and it seems 
therefore at present most probable that the difficulties of 
the situation will be solved by the rapid expansion of the 
business connections of a few dealers who are now showing 
exceptional aptitude for the work. 

The opening for building up business organizations 
of this nature, which may eventually reach great magni- 
tude from a small beginning, is unmistakable, and should 
stimulate those who feel the calling to an energetic effort 
at mastering the subject. 
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Auxiliary Cushion Devices 

Beginning of Engineering Movement to Render Portable Machinery As Durable As Stationary 



AFTER practically completing the work of producing 
several types of motor and vehicle mechanisms which 
will do all kinds of transportation work, the automobile en- 
gineering world is now deeply engaged in the no less ab- 
sorbing task of protecting these structures of comparatively 
new creation against the effects of their own superabundant 
motive energy. In other words, the engineering world 
is facing the problem of making auto-portable structures 
of great speed possibilities as lasting and durable as sta- 
tionary machinery. Of course, the question of durability 
and strength to resist road shocks was never forgotten. It 
has always insisted upon consideration. The whole racing 
movement in the automobile evolution had only this ques- 
tion for an excuse, from the economical standpoint. But, 
until other more fundamental problems relating to relia- 
bility of the operation of the power plant had been solved, 
the almost preposterous ambition for imparting as long 
life to machinery constantly jolted about as no machinery 
ever was jolted and shocked before in the whole history 
of machine construction and machine work as it is possi- 
ble to obtain from stationary machines or marine 
machinery, which may be built with almost any required 
weight of material and parts, was not the first and fore- 
most consideration. 

The proper' balancing of motors, their mounting in 
the vehicles with a view to escaping vibration, the use of 
soft, elastic tires, the improvements in vehicle springs — 
were all factors in construction designed to reduce the in- 
tensity of shocks and thereby lengthen the life of the struc- 
tures, but it is only during the past two years that the 
possibility has been realized of keeping all shocks so far 
within the elastic limits of all materials employed as to 
reduce the effect of the constant repetition of the shocks 
to a matter of no more consequence than in a bridge struc- 
ture for example. More or less consciously the efforts 
of designers are now mostly turned toward that ideal, 
and what has turned them is partly the perfection reached 
in other features and partly the considerations of high 
economy in the commercial work of motor vehicles. 

No rest will be given the problem, from present in- 
dications, until all parts of power wagons not subject to 
direct wear will last indefinitely and all the wearable 
parts — the bearings, in the broadest sense of this term^ — 
will last as long as in a stationary steam engine. 

The problem is attacked from both sides. Steel 
makers and designers combine to find the alloys whose 
strength and elastic limits, with reasonably small dimen- 
sions, will be beyond reach by road shocks, so as to permit 
the smallest possible amount of material, consistent with 
the function of each machine part, to be used — avoiding 
the "dead weights" of massive parts which pound them- 
selves and all upon which they are supported — and, on 
the other hand, the makers of tires, of springs, of special 



spring devices as well as designers of frames and sus- 
pension systems strain their ingenuity for preventing all 
shocks from reaching any one spot in the vehicle and en- 
gine structures until they have been toned down to such 
reduced intensities as can do no harm, either at once or by 
constant repetition. 

It is difficult to gauge exactly the present economical 
importance of these efforts. Some day, however, they will 
all be rounded up in an acknowledged standard system of 
construction whose adoption will mean an 80 per cent 
reduction in the cost of maintenance for all automobiles 
and power wagons used in accordance with the intentions 
of their designers and makers, just as progress in other 
directions has already resulted in an 80 per cent reduction 
of operative troubles. 

The part played by tires in protecting machinery has 
been the subject for previous extensive mention in this 
publication, and further reference to their importance in 
this respect, may here be omitted. The tires themselves, 
however, need protection, as they are not the cheapest sub- 
stance which may be employed for absorbing shocks. Tires 
and springs mutually protect one the other, and both pro- 
tect frame, motor, gearing and load. Any suitable ad- 
ditional elastic factor will help tires and springs to do 
their work and in so doing will incidentally protect the 
tires and vehicle springs, too, thereby reducing their cost 
of maintenance. 

The object is to absorb as much of the road shocks 
as possible in the cheapest, strongest and most economical 
by replaceable device. 

Some of the devices intended to fill this place in 
motor vehicle construction may be described. 

SAGER EQUALIZING SPRINGS 

A simple coil spring of the barrel pattern with an 
eye at each end! That's all. 

One end is fastened to the axle or other convenient 
part of the running gear, while the other end is fastened to 
the body or upper frame work. 

In railway car trucks it has long been recognized 
as a necessity to combine the leaf spring action with the 
spiral spring action in order to combine a minimum of 
vertical play with a maximum of shock-absorption. It 
is this principle which is now being extended to motor 
vehicles plying on common roads, where its application is 
more urgently needed. An incidental but perhaps im- 
portant advantage of the combination is that the weaker 
leaf springs which it admits afford some yielding and 
cushioning against lateral stresses, which leaf springs 
strong enough in themselves to sustain the load under all 
road conditions do not afford. 

These remarks apply to some of the other auxiliary 
spring devices as well as to the Sager, but not to all. 

The special qualities of the latter are expressed by 
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its maker in communications from which the following is 
taken : 

The barrel spring has one decided advantage over other 
types of coil springs, namely, that it admits of easy action within 
a certain limit, or at the point where circle of spring is largest. 
The small coils at each end are much stiffer and come into play 
only when needed, at a time when an overload is applied or a 
violent rebound occurs. 

Therefore the action of the leaf springs are easily and mildly 
checked in either direction. 

The Sager Equalizing Spring is so designed and placed that 
it acts in the capacity of both a compression and tension spring, 
changing automatically with the up and down movement of the 
body of the car. 

In other words it is simply a spring governor placed be- 
tween the body and running gear, keeping elliptic and semi-elliptic 
springs in their normal position and enabling them to always do 
their work under all conditions without destroying their resiliency 
and efficiency. 

It does not destroy the riding qualities of a vehicle over 
good roads in order to correct its bad qualities over bad roads. 

The Logan Construction Co., have adopted this device as 
regular equipment on all their trucks both light and heavy, which 
is also true of the Olds Motor Works. By actual competitive test 
it has been found to be the only device that will carry a two ton 
load with safety, without bending axles, breaking springs, and 
otherwise disarranging the transmission gear and other machinery. 

To illustrate we made an exhaustive test at the Olds Motor 
Works, at Lansing, Mich. At the time of the writer's visit at 
their factory, they were testing one of their big trucks with two 
tons of pig iron as a load, and to use their own expression were 
"doing fool stunts," in order to put the car out of business, realiz- 
ing that this would occur when the cars were put in general ser- 
vice. This particular car had a speed of over twenty miles per 
hour, was equipped with solid rubber tires, had large rubber 
bumpers between the springs, and very heavy strap checks to catch 
the recoil. In spite of these, in carrying this load at the above 
speed over extremely rough places, the I-beam axles 2x3 inch 
would bend out of shape, the flat springs would break, the chains 
would break, and gears strip, and in fact the whole car was practi- 
cally put out of business. 



After we had removed the straps and rubber bumpers, and 
applied the Sager Equalizing Springs, which, in this case, were 
made of 1-2; inch rod, crucible spring steel, 10 inches in length 
over all, and 4 inches outside diameter, we found that we could not 
only carry this load over the same road at the same speed with 
perfect safety, but were also able to carry eight men on top of 
the load. As a result the Olds people held shipment of these cars 
for weeks awaiting shipment of these springs, deeming it unsafe 
to allow them to go out without them. 

In the Logan case, we found they were having so much 
trouble with broken springs, because of the users of cars sub- 
jecting them to over-loading, and driving at full speed over ro-gh 
places taking no precaution whatever, — that they had equipped their 
cars with tremendously heavy flat springs, resulting in practically 
no spring action with light loads. This, of course, would result 
in excessive vibration, unless the car was very heavily loaded, and 
would materially lessen the life of the car. We induced them to 
equip their cars with much lighter flat springs, and in connection 
with these lighter springs use our Equalizer, with the result that 
the car rides well with either light or heavy loads, and will 
carry even a heavier load than when the excessively heavy flat 
springs only were employed. 

The reason for this is obvious. The flat elliptic springs are 
slow in action, while the Equalizing coil springs are just the op- 
posite, viz., quick in action, multiplying in stiffness the farther 
they are compressed or extended. These- Equalizing coil springs 
are designed to be placed on the car in - a neutral position, i. e. 
neither compressed or extended when the approximate load is in 
the car, thereby being free to work up and down^past the neutral 
point, and are easy in action within certain limits, producing an 
easy riding car with light loads. On the other hand when subjected 
to heavy loads, the* coils multiply in stiffness according to the load, 
sustaining it before the axles are bumped, at the same time check- 
ing the recoil, after the neutral position has been passed, prevent- 
ing tossing and the breaking of flat springs. 

The device, we find, is attracting a great deal of attention 
among the manufacturers, dealers and users of every description, 
all the way from light runabouts to heavy trucks, and will un- 
questionably do the work requested of it, if properly proportioned 
to the job, and with the flat springs. Our experience has been 
that much more elastic flat springs can be empiloyed, giving a 
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greater range of action without bumping or tossing, permitting of 
a much greater load with safety, and of much greater speed over 
rough roads, and at the same time does not destroy the resiliency 
over fairly good roads. 

GRAHAM COMPANY'S TWO SYSTEMS 

The Graham Company of 84 Waumbeck street, Bos- 
ton, copyrighted the name "Supplementary Spiral Springs" 
in 1893, so that it may be inferred that the appreciation 
of their necessity had nothing to do with the high speeds 
of motor vehicles. The arrangement of the supplementary 
spiral springs consists simply in the addition to the leaf 
springs of two connected spiral springs in the form of a 
hanger in the manner shown in the accompanying illus- 
tration and equally applicable to full-elliptic springs. Says 
the patentee, John Hector Graham, with regard to the 
principle of spiral auxiliaries : 

The principle involved with the spirals is to start them at a 
low initial tension and as they are loaded they increase in capacity 
until they are drawing on the leaf, i. e., if we should design a 
spiral to start in at 60 pounds it would close up, in a movement of 
one and a half inches, at 400 pounds. Double this at the end of 
the leaf and you have 800 pounds, which will start the stiffest 
leaf spring now used on any automobile. We, therefore, have all 
the varying resistances from 60 to 400. The spirals are tensioned 
to the leaf, and when the wheel rises over an obstruction, not be- 
ing able to throw the load up, they are compressed, and the in- 
stant the wheel drops they expand and absorb the rise, keeping 
the car body in an even plane and eliminating entirely all the 
vibrations. 

The relations between supplementary springs and 
tire cost are not ineptly put by this firm, thougli the style 
is that of an advertisement and one imix)rtant quality ot 
the pneumatic tire is ignored in the statement. It readr 
as follows : 

A pneumatic tire is just a sensitive spring. Its compressed 
air cushion responds to a thousand minor vibrations that never 
reach the steel carriage springs. And every vibration is a bounce, 
in miniature. There are just so many bounces in the life of the 
pneumatic tire. You may, therefore figure tire-cost at so much 
per bounce. And, that cost is tremendously high when compared 
with the cost, per bounce, of spring steel. But, the regular steel 
springs on motor-cars are too stiff to do the work of pneumatic 
tires. Because these steel springs must be made strong enough 
to receive the hardest shocks, with the heaviest loads. Thus they 
cannot be made light enough — sensitive enough — to relieve the 
tires of the million minor bounces per hour. And so, the pneu- 
matic tires must do 90 per cent of the springing. That's why 
they wear out, and are such an expensive item in the year's running. 

That's why the Gj'aham supplementary spiral springs were 
invented and patented. 

Each of the four supplementary springs is really two springs 
in one, or eight springs on each carriage. These spiral springs are 
so sensitive that they respond even quicker than the tires to slight 
vibrations and minor shocks. They thus do most of the "spring" 
work before the pneumatic tires can do it. In this way they re- 
lieve the tires of about two-thirds the bouncing that wears them 
out. 

When running over rough roads, or with heavy loads, the 
sensitive spiral springs receive the support of the leaf springs 
every time the car bounces over a railway track, or over a "thank- 
ye-mum." These auxiliary springs then come into action only 
when needed relieving the tires of their severest work and their 
most destructive strain. Consider what these supplementary 
springs mean to the life of the motor, as well as to the wear of 
the tires. 



It may be worth noting that the pneumatic is not 
"just a sensitive spring." Being rotary, it has the peculiar 
quality that the recoil is distributed all around the wheel, 
neutralizing itself in a radial pressure against the whole 
circumference of the inner tire wall, whenever the wl.eel 
is revolved so rapidly that the reaction of the compressed 
air does not get time to take effect before a new portion 




SUPPLEMENT.\RY SPRINGS APPLIED TO SEMI-ELLIPTIC VEHICLE SPRINGS 

of the tire tread is in contact with the ground ani sup- 
porting the weight of the vehicle. This is the peculiarity 
of elastic tires which renders them specially valuable for 
any form of transportation rapid enough to bring the 
quality into effect, and it is also this peculiarity which 
makes a pneumatic tire so much more effective unler a 
heavy load than under a light one, because under the 
light load the reaction of the compressed air is so much 
more rapid that the vehicle at any reasonable speed cannot 
get away from the recoil at the ground contact. It is 
finally the same quality of recoil-absorption, which the de- 
signers of ''shock absorbers," whether of the friction type, 
the pneumatic check type or the equalized-spring type a x 
endeavoring to incorporate in the combination of vehicle 
leaf springs and the '*shock absorber." 

The omission of this quality from consideration in 
the Graham company's argument does not essentially af- 
fect the reasoning, however. 

The Graham company goes farther than providing an 
attachment to leaf springs. Besides a spiral spring 




ATTACHMENT OF GRAHAM SERIES -MULTIPLE SPIRAL SPRINGS 

bumper its inventive spirit has designed multiple spiral 
springs intended to take the place of leaf springs entirely 
in all kinds of vehicles. Their design and attachment is 
shown in accompanying illustrations. They are called 
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Series-Multiple Spirals, because the heavier springs are 
not called into action before the resiliency of the weaker 
springs has been exhausted. Thus the empty wagon 
rides on the light springs and the loaded wagon on the 
light plus the heavier springs. With their substitution for 
leaf springs there is a saving of 80 per cent of the weight 




DESIGN OF GRAHAM SERIES-MULTIPLE SPIRAL SPRINGS 

of the latter, but, unlike most of the merely auxiliary 
cushion and safety devices, the Series-Multiple springs 
can ordinarily only be fitted to new vehicles. In connec- 
tion with the main subject under discussion in this article 
it seems appropriate to note that the suspension of the 
vehicle axle free to move in the vertical slots of the rigid 
brackets connecting it with the vehicle frame, apparently 
does not provide any possibility for lateral cushioning, un- 
less some special provision, not mentioned by the manu- 
facturer, is made to that effect. There may also be com- 
plications with the driving system of power wagons pre- 
senting problem to be overcome by special means in each 
case. In these respects the series-multiple spiral spring 
system does not seem to have been worked out as yet 
with special reference to power wagon requirements, 
though it is probably capable of extension in that direction. 

ST. LOUIS SUPPLEMENTARY SPRINGS 

The identical principle embodied in the Graham 
Company's supplementary spiral springs is represented 
with some variations in the products of the Supplementary 
Spiral Spring Company of St. Louis. A distinction be- 
tween the "Equalizer" type and the "Supplementary" 
type of auxiliary springs may here be noted, by the way. 
One makes a light vehicle spring perform properly for a 
heavy load; the other makes a heavy vehicle spring ac- 
ceptable for a light load. Both may be normally either 
under compression or under tension. Still the "Equalizer" 
type may be so proportioned and mounted as to be under 
tension when the load is too light for the spring and under 
compression when the load is excessive. Its principle is 



therefore somewhat the more broadly adaptable of the two, 
besides making for reduced weights; but the "Supple- 
mentary," on the other hand, requires perhaps less insight 
for the adaptation to each vehicle. 

Owing largely to the rough pavements of St. Louis, 
the device made in that city has been applied, in its various 
forms, to a large number of the power wagons operated 
there. An accompanying illustration shows it applied to 
the platform springs of an Anheuser-Busch electric beer 
wagon. It is stated that electric batteries yield additional 
mileage per charge when the supplementary springs are 
used, by reason of the reduced vibration. Adams Express 
trucks in New York City are fitted with them, also some 
Packard trucks and many rapid delivery wagons and some 
Cadillac delivery wagons. 



As usual when something new is working up in 
motor vehicle construction there is war in the air between 
the factions among the improvers, all bent upon benefit- 
ing the public, but each convinced that the benefit cannot 
be conferred except by the universal adoption of the par- 




SUPPLEMENTARY SPRINGS ON ST. LOUIS BEER TRUCK 

ticular device in which he believes. And usually the rea- 
scHiing advanced by each faction is so plausible that only 
a bold man would judge between them on any other basis 
than that of experience. They all contribute, however, 
to stimulating that reasoning upon the subject among the 
users of power wagons and automobiles, which is neces- 
sary before the adoption of any of the devices can become 
universal. And in this manner they are all working to- 
gether for the common good. 

The elasticity of air more or less confined is the 
quality which has drawn a school of improvers to air 
cushion devices. Others operate with confined liquids, get- 
ting the effects desired by the varying degrees of friction 
developed in liquids accordingly as they are forced 
through a large or small opening. Simple mechanical 
friction of leather or fibre against metal, or metal against 
metal, is the element employed in the original "shock- 
absorbing" device and by those to whom that method, in 
its variations, most appeals. 
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It will be noticed that by some of the improvers it 
is taken for granted that the vehicle leaf springs may be 
so proportioned that they will act right under varying 
loads, so far as their downstroke is concerned, while re- 
quiring remedial interference with their recoil, and that 
others believe the total leaf spring action to be faulty, so 
as to require auxiliary action for both downstroke and 
recoil. 

AIR CUSHION DEVICES 

The Kilgore Automobile Air Cushion Company, 46 
Columbus avenue, Boston, set forth that "it is the unre- 
strained downward plunge which weakens and flattens 
the springs permanently." They use an air-tight phos- 
phor bronze cylinder with suitable by-passes arranged in 
the walls to regulate the movement of the air back and 
forth from one side of the piston to the other. As may 
be seen in the accompanying illustration the piston is fitted 
with piston rings. Grooves are milled in the walls of the 
cylinder; of equal length but commencing and ending at 
different points. The groove coming nearest the top is 
cut % inches from the under side of the cylinder head 
while the groove going the farthest down comes within 
lYs inches of the bottom of the cylinder. 

The piston on good roads plays in a position where 
all of the grooves are used for the air to pass back and 
forth and are of sufficient capacity, so that there is no 
restraint on the piston, or upon the springs. As the 
piston moves beyond this normal play it passes beyond one, 
two, three, or more of the grooves, thereby contracting 
the air passage space and acting through the piston on the 
springs, preventing their too violent play. Finally, when 
the upper or lower groove is covered by the piston, the 
elastic cushion of air is met, and further motion up or 
down, as the case may be, is prevented by this elastic air 
cushion. 

The device, as will be understood from the descrip- 
tion, is a safety appliance for very flexible springs, primar- 
ily designed for high speed automobiles and not for re- 
ducing vibration in power wagons running empty on 
springs calculated for heavy loads. It is in accordance 
herewith when the manufacturers term their device a 
"shock-eliminator for automobile uses." They say on 
this subject: 

"We have never applied our device to Power Wagons, but 
stand ready at any time to co-operate with any reliable manu- 
facturer in adapting the Kilgore device to the particular needs of 
his wagon. We have applied them, however, to a great many 
of the heavy touring cars, which as you know, are loaded to the 
limit with passengers with baggage, and driven at a high rate of 
speed over all sorts of roads. Customers who have used them 
in this way are delighted with the saving to the car and its 
added comfort to themselves." 

The principles embodied in the device is expressed 
by them as follows : 

No restraint on the natural easy action of the springs in 
either direction on the ordinary good pavement and dirt roads. 

An automatic restraint on the too violent up and down 
spring play in the exact amount made necessary in each individ- 
ual case. 

An easy positive stop to prevent the springs going so far 



in either direction as to run the risk of bumping the axles or of 
spring breaking or distortion (flattening). 

So constructed as to permit the use of springs of such 
flexibility as to relieve the tires from lifting bodily the load of 
car and passengers or merchandise over every unyielding ob- 
stuction met with on the road. They must also act as an equal- 
izer of the load on the springs by automatically taking the ex- 
tra load and strain which would naturally come on the springs, 
in other words, causing the springs to carry their normal load 
at all times regardless of the road conditions. 




THE KHXORE AUTOMOBILE AIR CUSHION 

In other pneumatic appliances, such as that made by 
the Sheddan Manufacturing Company, 140 Fayette street, 
Baltimore, the action aimed at is based upon similar con- 
siderations. "It permits," say the Sheddan people, "of the 
use of lighter and more flexible springs;" the special re- 
quirements for heavy power wagons are not in the fore- 
ground, though of course the reduction of shocks and 
vibration in case of violent shocks is of the same econom- 
ical value in the use of power wagons as with regard to 
touring cars. 

A little of the war between cushion devices is vented 

in one of the Kilgore circulars, and as the ventilation of 

it is instructive, with particular reference to the needs in 

commercial transportation service, some passages from it 

may be copied as follows : 

Why does a man strap rubber bumpers to the axles of his 

automobile? To prevent the body and frame from bumping the 

axles. 

Why does a man have the frame and axles of his automo- 
bile fastened together with heavy leather straps? To prevent 

the breakage of his auto springs by a too violent rebound. 

Why does a man have coiled springs hung all around be- 
tween the frame and flat, or regular springs of his automobile? 

To counteract the stiffness of the regular and necessary 

springs, and make his automobile ride easier on rough going. 

Why does a man have revolving friction plates attached to 
the axles and frame of his car and between the frame and 
springs? To attempt to prevent a too sudden downward move- 
ment when bumps and holes are met with in the road and. the too 
sudden rebound of the stiff springs afterwards. 

Now it is evident to the thinking man, that 

1st. The rubber bumpers and straps, while they may pro- 
tect the axles and springs of the automobile, do not protect the 
bodies of the passengers [mechanism and load] from the shock of 
the rough roads, and what is even more disagreeable, the toss 
into the air and the falling back with that spine-jarring thud. 

2nd. The coiled springs will make the riding of the stiff 
flat springs easier, but will not prevent striking the axle— one of 
the chief reasons why the stiff springs are put in in the first place. 

3rd. To use the frictional devices, if they are adjusted 
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tightly enough to do what they are intended to do, only adds to the 
stiffness of the action of springs already too hard. [To this the 
friction people will take exception, as they advocate flexible 
springs.] Continual adjustment is also necessary. 

4th. Taking all this into consideration it would seem that 
in order to overcome all difficulties it would be necessary for a 
man to equip his automobile with rubber bumpers, strong straps, 
coiled springs and frictional devices, one counteracting the de- 
fects of another, and, with all on, the man is where he started or 
perhaps not so well off. 

With a set of the Kilgore automobile air cushions you can 
remove the bumpers and sell them to a junk man, or give them to 
some other automobilist. You cannot bump the axle, for you are 
stopped on the downward plunge by an elastic air cushion ; you 
can remove the heavy straps and use them to attach your luggage 
— for your upward flight is gradually and easily stopped, also by 
an elastic cushion of air. 

No other device permits of the following being done : 

You can remove the coiled springs and then, if the flat 
springs are too hard and stiff, as if more than likely to be the 
case, remove one or more leaves from them to give the desired 
spring and elasticity without danger of axle bumping or the ^ 
spring breaking. 

You can remove the friction devices, for, as stated above, 
the air cushions ease the car down as well as up, and do not 
require any adjustment, nor do they interfere with the free ac- 
tion of the spring. 

A normal self adjusting and automatically balanced column 
of air does the work at all times without attention. 

The air cushions saves tires by allowing them to get away 
from the hard bumps and up against the elastic, balanced column 
of air in the cylinders. 

No shock is transmitted to the motor, transmission and 
other mechanism, which is the cause of 75 per cent of a motor- 
ist's troubles. 

HYDRAULIC ANTI-JOLT DEVICES ~ 

It is evident that any liquid may easily be so dis- 
posed in a device as to be forced throu.2:h openings of 
one size or another by the action of the vehicle sprinj^s. 
The mechanical arrangement is therefore of less interest 
than the dimensions and the demonstrated results. The 
absence of elasticity from the liquid makes the hydraulic 
devices real ''shock absorbers/' but just how acceptably 
the shocks are absorbed must depend upon the details of 
the arrangement and their adaptation to the vehicles to 
which they are fitted. 

In the device made by P. M. Hotchkiss, 4022 Lake 
avenue, Chicago, the openings for the liquid are so ar- 
ranged, by valve action, that the liquid does not check 
the compression of the vehicle springs but only the recoil. 
It does not, therefore, add load-carrying strength to a 
flexible spring or sensitiveness to a stiff one, but, as mosc> 
of the other devices, is primarily intended for plea.su!e 
automobiles carrying a pretty nearly constant load at high 
speed. 

The American Hydraulic Shock Absorber, another 
device made by the American Shock Absorber Company 
of Easton, Pa., has its valves so . proportioned that the 
greater the shock and movement of the vehicle springs, 
the greater the resistance of the liquid against displace- 
ment, giving the springs full play under light load and 
protection under severe strains. If this feature is worked 
out in practice in accordance with the claims, it is of course 
equal to extra load-carrying capacity for a flexible spring, 
and means something for trucks as well as for auto- 
mobiles, though it would require an examination in each 
case to make sure that a truck spring somewhat more flex- 
ible than truck springs usually are and compressed under 
a heavy load at rest would not be checked out of all action 



by the operation of the device, which in that case would 
not start from its normal neutral position. 

Consideration of the merits of the hydraulic de- 
vices must be based upon experiment. The principle of 
them admits many possibilities, but very small differences 
in its application and in the dimensions of valve openings 
must mean great differences in the results obtained. The 
devices for this reason are made subject to adjustment, 
once for all time for each vehicle, but whether the results 
that may be obtained with a given device for a given vehi- 
cle may be obtained in equal degree for another class of 
vehicle by a different adjustment, the writer is unable to 
say. 

ABSORBINQ SHOCKS BY FACTION 

The earliest of all shock absorbers were friction de- 
vices. The first Truffault shock absorber was arranged 
to create friction for the recoil only, while allowing free 
play for the first spring flexion. This type was applied 
to motor cycles in France and made possible Some very- 
high speeds in racing which previously the excessive vibra- 
tion of front forks had prohibited. The Truffault racing 
*'voiturette" — with air-cooled single cylinder 12 hp. motor 
— was also fitted with the device in the year 1900. It was 
soon discovered, however, that the mechanism of this 
original shock-absorber could be much simplified and 
strengthened, and the friction increased, by using the 
friction both ways, and without detracting from the merits 
of the device. 

Many wonder why friction both ways — the mere 
deadening of the spring — should be of any value. Why 
not simply use heavier springs, then? Well, first of all, 
the heavier spring has a stronger recoil while the deadened 
spring has a weaker recoil. Under a given shock the 
vehicle w^eight comes down with a momentum of, say, 
100 numerical value. Out of this, say, 20 is absorbed 
in the friction element; 80 reaches the spring and is re- 
coiled ; 20 is again absorbed in friction ; only 60 re- 
mains to throw the vehicle weight back; consequently 
it is thrown back very much more slowly than it came 
down. X'ibration is s(X)n and gradually checked. If there 
were no friction for the downstroke, the spring would flex 
more but would also recoil more violently. The friction 
also carries load, if used both ways; consequently permits 
weaker and slower springs to be used. 

The firms whose efforts for safe-guarding the 
operation of motor vehicles and reducing the cost of tires, 
springs and other repairs are represented in frictional 
shock-absorbing devices are the Hartford Suspension 
Co., ()T \ estry street. New York City; the Baldwin Chain 
& Mfg. Co.. 108 Chandler street, Worcester, Mass.; the 
George W. Xock Company, 126 North Fourth street, 
Philadelphia; the Diezemann Shock Absorber Co., 1311 
Hudson street, Hudson, N. J., and E. H. Godshalk & Co., 
23rd a^nd Hamilton streets, Philadelphia. Among the 
friction devices made by these firms the Rhodes Recoil 
(jovernor, made by Nock, offers no resistance to down- 
ward movement of the vehicle body and a resistance to 
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recoil graduated to correspond with the violence of the 
recoil. It is therefore materially different from the de- 
vices which interpose a frictional check of constant force 
upon the spring oscillations of varying force. 

The Rhodes device consists mainly of two flat steel 
bars, each 7 inches long, which slide vertically on one 
another within a hollow square guide box secured to the 
upper bar by means of a stud extending at right angles to 
the bar. The latter is thicker at its lower end, forming 
a wedge which acts, upon the roller clutch principle, on 



a transverse pin, normally held out of engagement with 
the upper bar by means of small spiral springs, but taking 
hold in case of a violent shock bringing the thickened end 
against it. The clamping effect thus produced momentar- 
ily ceases, however, by the checking of the rebound, and 
the bars then slide again one upon the other till their nor- 
mal position is reached. The device is adapted to dif- 
ferent vehicles by furnishing different tension springs for 
determining the positiveness of the clamping action ac- 
tion according to load and requirements. 



Self-Training of Drivers 

Suggestions for Power Wagon Owners in the Merit System Employed by Street Raihvaj^ 



DRIVERS of commercial trucks and delivery wagons 
are in charge of a property which they may easily 
damage by gross recklessness or by continued use of 
wrong methods, and frequently in such manner that the 
damage will crop out later in the form of big tire repairs 
or sudden breakage of an axle or a gear. As soon as 
motor omnibuses shall be running in greater numbers 
than now, the same will apply to their drivers, only in 
a still higher degree. 

How to inspire drivers with a sense of responsi- 
bility will therefore for a long time remain one of the 
cares in the operation of power wagons. No doubt the 
driving of them will become as much of a trade as the 
occupations of conductors and motormen of the street 
car lines, but the raw material from which power wagon 
drivers will be trained will come largely from the 
teamsters* class, though also from motormen, clerks and 
chauffeurs. The methods adopted by street railway com- 
panies for securing the right kind of service from their 
men present a number of parallels, so far as the require- 
ments of the men are concerned, and if power wagon 
users were organized in an association permitting them 
to employ similar methods, a great deal would be gained 
toward the development of a reliable class of drivers. 

WTiere departments of city administrations employ 
drivers for police patrol wagons, ambulances, inspectors' 
cars, fire vehicles, something is usually done in the way 
of examinations and demonstrations for making sure of 
the fitness of applicants for the drivers' positions, but, as 
shown by reports of such examinations as recently held 
in New York and Rochester, N. Y., the theoretical know- 
ledge required of the applicants goes far beyond what 
could be expected of a truck driver, while the assurance 
derived from similar examinations as to the men's ability 
to treat their vehicles with a view to economy and to 
handle the commercial interests of their employers, in 
the proper treatment of customers, soliciting of orders, 
expansion of trade territory, etc., is probably not much 
better than no assurance at all. 

The applicants for police patrol drivers' jobs in 
Rochester, for example, were required to answer the fol- 
lowing questions in writing: 



1. What experience have you had in the operation and 
care of electric machines ? For whom have you worked, when and 
how long? 

2. Write a report to the Commissioner of Public Safety, 
giving details of an imaginary accident or break down, stating the 
nature of the accident, the cause and what you did. 

3. What would you do with a battery, if the plates were 
sulphated ? 

4. How often should a battery be washed? 

5. (a) What specific gravity should the solution stand? 
(b) How often should the solution be tested? 

6. With what would you fill your battery should the solution 
evaporate ? 

7. (a) How would you test for dead cells? (b) If you 
found a dead cell, what would you do? 

8. If car is sluggish in motion and uses a high amperage, 
but armature and field do not heat, where would you look for the 

trouble ? 

9. * (a) How would you test for a ground in armature? 
(b) How would you test for a ground in field? 

10. (a) How often should commutator be examined and 
cleaned? (b) How do you clean a commutator? 

11. How would you know if your vehicle was drawing an 
unnecessary heavy amperage? 

12. What would you do if your car began to skid on a 
greasy pavement? 

13. (a) How high a voltage should a 40-cell battery be 
charged to? (b) A 24-celI battery? (c) Why? 

14. (a) What rate of amperage should a battery be charged 
at? (b) If charged at double that rate, what would happen? 

15. (a) How would you know when a battery is fully 
charged? (b) Ho much longer does it take to charge a 40-cell 
battery than a 20-cell? (c) How long should it take to charge a 
cell if fully discharged? 

16. (a) If a battery heats up while charging, what condi- 
tion does it indicate? (b) Why should a battery be uncovered 
while charging? 

17. (a)Ifa battery does not come up to full voltage after 
the proper time on charge, what would it indicate? (b) What 
would happen if a battery should be overcharged? 

18. (a) What is more economical, a battery charging at 
high rate or at low rate? (b) If in charging, you reversed the 
current, what would happen? 

19. (a) What is the proper rate of discharge of a battery? 
(b) If discharged at double that rate, what would happen? 

20. (a) What is the effect on a battery discharged at a very 
high rate? (b) At a very low rate? 

21. (a) What effect has it on a battery to let same stands 
charged for a long time? (b) What effect has it on a batteiy to 
let same stand discharged for a long time? 

22. How would you know when your battery is discharged? 

Any owner of electric power wagons might use this 
list of questions to advantage in hiring a new foreman for 
his installation, after first .securing a correct list of 
answers from a fully competent source (the Electric 
Storage Battery Co.'s book of instructions answers most 
of them), but when it comes to hiring and training of 
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common drivers, the street railway companies' methods 
are more suggestive of a practical manner of proceeding. 

It is especially the "merit system of discipline" de- 
veloped in Kansas City and subsequently adopted in other 
towns, which affords useful parallels. It was explained 
by J. G. Huntoon of Davenport at a recent street railway 
convention. Some extracts from his paper will be of in- 
terest. 

Applicants for employment should be at least twenty-one 
years of age, of good health and not addicted to the use of intox- 
icating liquors to excess. In selecting trainmen, we prefer the 
married men, as being more steady and less liable to leave on short 
notice. We do not, however, bar the single man, but of the two 
applicants, conditions beinjar the same, we would select the married 
man. The su cessful applicant for employment is required to fill 
out an application, giving his name in full, date of birth, name of 
wife, residence, name of father and mother if living, their resi- 
dence, names and addresses of those dependent on him for sup- 
port, the length of time and where he has attended school, previous 
occupation, cause of leaving last situation, whether any previous 
street railway experience, in what capacity employed, when and 
where, and cause of leaving. History of the past five years, giving 
each year in regular order down to date, closing with the following, 
"I certify that foregoing statements are true, and hereby apply 

for a situation in the service of the Company, and if 

accepted, ag^ree to maintain strict integrity of character, to abstain 
from the use of intoxicating liquor and tobacco while on duty, to 
refrain from the use of intoxicating liquors to excess while em- 
ployed by the Company, to familiarize myself with the 

general and special rules and regulations of the company, to faith- 
fully observe the same, and to keep advised of such amendments 
to said rules and regulations as may hereafter be made, and to 
perform all my duties to the best of my ability.*' 

The applicant is then passed over to the surgeon 
who examines him in regard to eyesight and hearing, de- 
fects and deformities of body and limbs, hernia, faulty 
heart action. If not rejected, the new man is given a 
thorough course of instruction in charge of an old and 
experienced man. Then follows an examination covering 
all the salient points in connection with the position for 
which he applies or is selected, and thereafter he is amen- 
able to the "merit system of discipline," with which 
the man is first made familiar so as to know thoroughly 
that his job, while not in immediate danger from every 
little error on his part, will certainly terminate if demerits 
are constantly booked against him. 

In brief, the system consists of a debit and credit account 
with each trainman, using the car index alphabetically arranged. 
When the demerits exceed the merits mark by 100, the party 
receiving them is subject to dismissal. 

Every man started out with a clear record, but within a short 
time we noticed that a number of our men were getting demerit 
marks quite regularly ; this continued until some had almost 
reached the limit, when again a change was noticed, and that was 
this, the men who had previously been erratic in their conduct 
were noticed to be endeavoring to please, and were making every 
effort to win back what they had lost. We have in mind a con- 
ductor on one of our lines who was constantly being reported for 
various infractions of our rules, and had about reached the limit, 
when, to our surprise, he faced about, and by careful work in look- 
ing after the interests of the company, won back all he had lost 
and today is considered one of our best men. Numerous instances 
could be cited where a man has started out wrong, but has been 
ft-ought up with a suddent turn by realizing that if he continued 
along the same lines, he would eventually work himself out of a 
position. 

Any act performed by our trainmen, reported to the office, 
that meets with our approval, whether reported by an inspector 
or a disinterested party, is noticed and trainmen reminded of the 
occurrence by a certificate of merit. We have found that by the 
judicious use of merit marks, the trainmen are stimulated to 
greater exertion in pleasing the traveling public and guarding the 
interests of those who interest themselves in the trainmen's welfare. 
The man who is first on the scene in the case of a blockade, broken 
down car, or wire down, who exerts himself and endeavors to 
clean it up should certainly be commended. The trainmen appre- 



ciate the fact that the company recognize their worth, and mentally 
resolve that the company in the future will again be called upon to 
recognize their efficiency in other ways. 

The demerit sheet for motormen consists of a list 
containing 57 demerit and 11 merit charges. Some of 
these are readily adaptable, by a slight change in each 
case, to power wagon conditions. Only five species of 
misconduct are cause for immediate discharge. These 
are 1, disloyalty to company; 2, false statements; 3, in- 
toxication; 4, dishonesty, and 5, gross ungentlemanly 
conduct. 

Omitting those which are manifestly inapplicable 
to any business but street car service, the demerits are as 
follows : 

6. — Failing to report accidents. 7. — Missing out. 8. — Smok- 
ing on duty. 9. — Failing to make safety stop at crossings. 10. — In- 
complete and poor accident reports. 11. — Untidy condition of dress. 
13. — Neglecting to pick up passengers. 15. — Allowing unauthorized 
person to run car. 16. — Fast running. 17. — Front headlight not 
burning when required. 18. — Entering saloon when on duty with- 
out good excuse. 19. — Drinking on or before going on duty. 20. — 
Gambling. 22. — Profanity on duty. 23. — Accidents, when avoid- 
able in opinion of superintendent. 26. — Failing to report trouble 
with car. 30. — Not ringing bell at street intersections. 31.— Not 
ringing bell when passing car. 32. — Passing standing car without 
first stopping. 33. — Runnmg ahead of schedule time. 35. — Running 
too close to wagon upon track, before getting car under control. 
36. — Following car in front too close. 37.— Bad judgment on special 
occasions. 38. — Leaving car without taking reverse lever. 39. — 
Flattening wheels. 40. — Injury to car equipment that could be 
avoided by proper care and judgment. 44. — Garnishee. 45.— Talk- 
ing to others than proper officers of the company about accidents. 
46. — Careless and indifferent operating of car. 47. — Criticising 
management of road in presence of passengers or others. 48. — Fail- 
ing to report delays. 49. — Not having proper tools. 51. — Running 
without sand in sand-box. 57. — Tampering with brake mechanism 
or other machinery that has been properly adjusted by regular 
inspectors. 

The merit marks require considerable remodelling 
before they may be regarded as applicable to power wagon 
driving and merchandise delivery duties. They would 
naturally vary according to the duties. The list will 
help in making out a corresponding power wagon list, 
however. It is as follows for motormen: 

1. Warning persons in act of jumping on or off moving car 
to wait for car to stop. 

2. Securing name and address of witnesses who saw acci- 
dent other than those named on accident report. 

3. Politeness and attention to passengers noticed by com- 
pany officers. 

4. Assistance rendered in case of accident, such as to bring 
commendation from passengers. 

5. Informing company of matters in the interest of good 
service. 

6. Complete and perfect accident reports. 

7. Good stop in avoiding accident. 

8. Good judgment and work in handling layout or blockade. 

9. Special meritorious act calling for recognition from com- 
pany. 

10. Careful handling of car. 

11. Twelve consecutive months* perfect service. 

Said Mr. Huntoon in conclusion : 

Operating under this system of discipline for a trifle over 
three years, we are of the opinion that it is far superior to the 
old method, and has a tendency to bring the management and train- 
men closer together, and inspire them to greater diligence in the 
performance of their respective duties. The system, however, is 
incomplete, as some other and more substantial reward should be 
given to those who, in one year, have to their credit one hundred 
merit marks — a substantial reward that will not only encourage 
the man who receives it, but stimulate others to a higher standard. 

Perhaps not the smallest advantage of adopting a 

similar system for power wagons in commercial service 

i? that its adoption would render necessary a separate 

and complete account for each vehicle, corresponding to 

the street railway men's car index but somewhat more 
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elaborate. It is to be hoped that manufacturers of power 
vehicles may see fit to accompany the sale of each power 
wagon with an account book suitable for this purpose, 
and containing, as well, a complete illustrated list of all 
wearable parts with an estimate of the number of miles 
each of them ought to last. The mere fact that a separate 
book is kept of each vehicle should have an excellent effect 
upon the morale of drivers and foremen. 



ELECTRIC BUSES ON GUARANTEE 

ON another page of this issue will be found an account 
of the introduction of electric storage battery omni- 
buses in London under the auspices of the London Elec- 
trobus Company. Three hundred of them are to be placed 
in competition with the five to six hundred gasoline and 
steam omnibuses already running and the near to fifteen 
hundred more already ordered. Gasoline motor omni- 
buses with electric transmission have also been tried and 
the Gearless Omnibus Company has been formed with 
strong backing to place them in the field. London will be 
the veritable testing ground for public service power ve- 
hicles where shortly the whole world must go to obtain 
data in regard to the cost of their maintenance. 

The most remarkable feature of the electric storage 
battery omnibus venture, however, is the fact that the 
makers of the vehicles are assuming the risk of main- 
tenance cost, having guaranteed to the Electrobus Com- 
pany that it will not exceed a certain figure per mile, and 
this figure is sufficiently low to safeguard the competition 
upon which the company is entering. 



THE MOTOR STREET SPRINKLER 

WHEN street sprinklers are at work the temperature 
is usually high and horses are at their worst. But 
this is not the reason for the economy of the motor driven 
street sprinkler. The economy is due to its size and the 
rate at which it works. It need not be filled so often as 
a horse drawn sprinkler; that saves time. Its speed is 
under exact control, while the walk of horses pulling a 
load is so nearly unvariable, for each team of horses, that 
the price of draft horses depends largely upon the speed 
of their normal walk. By varying the speed the amount 
of water sprinkled may be varied much more satisfactorily 
according to the needs than by the driver's manipula- 
tion of the waterflow. It is difficult to get the flow right, 
anyway, at the slow gait of walking horses. Going twice 
as fast as the horse drawn sprinkler the motor sprinkler 
saves one driver's wages. Less frequent stops for filling, 
no stops for resting and better distribution of water, are 
factors which practically mean another driver's wages 
saved. As the motor sprinkler's speed is only relatively 
great, not exceeding 6 miles per hour as against the aver- 
age speed of 2 to 3 miles for ordinary sprinkling carts, the 
tire and battery expense is very moderate and does not 
compare with the cost of feed and keep of two horses. 
Hereto comes that the motor sprinkler is nimble in the 
traffic and responds quickly to special calls. Above all, 
it does not cost anything worth mentioning when not used 
and may be operated in the season when most needed by 
persons ordinarily engaged in almost any other kind of 
work. It is therefore much better adapted for being 
owned by a town or city than a sprinkler equipment. 




ELECTRIC STREET SPRINKI^R MADE BY ELECTRIC VEHICLE COMPANY OF HARTFORD, CONN. 
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THE LESSON OF THE REPAIR WAGON 



In the issue of this publication of April 26th mention 
was made of a repair wagon devised by the Miami Motor 
Car Company of Dayton, Ohio, to enable it to follow up 
customers who might be in need of quick repairs at the 
roadside. Through the courtesy of the company referred 
to it is possible to present pictures herewith showing the 
arrangement of the wagon. The box on the rear of the 
wagon contains a substantial work bench with a combina- 



tion vise, drill press and emer)^ grinder. 

The system as shown indicates to what lengths it is 
necessary to go so long as systematic maintenance and 
inspection have not been adopted by the majority of vehi- 
cle owners, placing them beyond the risk of sudden break- 
age of parts or enabling them to substitute spare parts 
without notice whenever the old parts show signs of weak- 
ness. 
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Scrap Book Records for Wagon Owners 



PRESS REPORTS OF ADVANCEMENT IN THE USE OF POWER 



AIR PRESSURE HOLDS LUBRICANT 

PECULIAR wheel bearings are used in 
the electric delivery wagons employed 
now for seven consecutive years by the Gor- 
ham Company, silversmiths, of Fifth ave- 
nue and Thirty-sixth street, New York. The 
arrangement is described by Howard 
Greene as follows : Each wheel hub is fitted 
with a long cast iron bushing made with a 
wide recess on its outer circumference, so 
that when forced into place there is an 
annular space or chamber between the in- 
side of the hub and the bushing, the cham- 
ber being, of course, closed at the ends by 
the full-sized ends of the bushing, which 
fit tightly into the hub. Quarter-inch holes 
are drilled through the bushing, and a single 
larger hole, closed by a special plug, opens 
from the chamber through the hub. When 
the wheel is in place on its axle heavy 
grease is forced through the hole in the hub 
by means of a powerful pump ; the grease is 
forced in until it fills the annular chamber, 
forces its way through the quarter- inch 
holes and finally squeezes out between the 
bearing and the axle. When this occuis the 
pumping is stopped and the hub cap put on 
and the bearing is practically forgotten for 
from 3 to 9 months. This method of lubri- 
cation, in connection with the cast iron 
bearings, has been found extremely satis- 
factory. The chambers are large enough to 
carry a good supply of grease — those in the 
larger trucks carry about three pounds each 
— and there is no dripping or waste of the 
lubricant and no smearing of the car with 
oil. 

"SELF-TRAINING OF DRIVERS"| 
"YY/ITH regard to the driver question, a 
^ highly successful garage manager has 
found that the establishment of two classes 
has been of great assistance in securing ef- 
ficient service. New men are put to work at 
a lower rate of pay than older and more ex- 
perienced hands, and are told that when 
they are worth it their pay will be increased. 
On the other hand, the highest paid men 
must keep up to the mark in order to keep 
in their class. This results in a constant 
stimulus, and the men are induced to do 
their best. 

The drivers in his establishment are not 
experts in electrical or mechanical matters, 
but are taught to make minor adjustments, 
to make connections or cut out circuits on 
the road, and so on. When a car is stalled 
or gets into any difficulty which is beyond 
the ken of the driver, he promptly tele- 
phones to the garage, tells all he can of the 
symptoms, and is instructed to do whatever 



the superintendent at the garage thinks will 
remedy the difficulty. If this does not work, 
the driver again reports by telephone, and 
is told to do something else. While this 
system does not look particularly feasible at 
first glance, Mr. Demmert says it is the 
most satisfactory plan he has ever tried, and 
that the first telephone instructions to the 
driver are usually sufficient. 

POWER WAGON "STANDARD" MACHINE 

lyyiOTOR vehicles, which but a few years 
ago were classed as a mere mechanical 
toy, have developed to the point where thev 
may truthfully be said to be as "standard" 
a piece of machinery as a bicycle, a type- 
writer, or a grain-binder. The power, dir- 
if?ibility, endurance and other elements of 
capability of the power wagon have been 
increased, until it is a most thoroughly prac- 
tical and useful vehicle. It might be called 
"a dirigible locomotive," only the term sug- 
gests a ponderousness which does not ap- 
pertain. 

A curious instance of its economic value 
was given in San Francisco, when automo- 
biles rendered most valuable service in 
carrying messages and gatherinrr informa- 
tion from the fire swept streets, being driven 
where no horse could have been forced to 
go, and whirling on their errand with speed 
which no horse could equal. 

Like most other inventions, it has really 
displaced nothing; horses and electric cars 
are used just as much as ever; it simply 
adds one more to the methods of quick 
transportation. And it may confidently be 
expected that all friction relating to its 
proorress on the highw^ays will be allayed, 
so that it will cause no more trauble on even 
the quietest of country roads than do the 
thousands of steam threshers which per- 
ambulate the country with vastly more 
commotion, every season. It may occa- 
sionally be driven too fast; but horses are 
often driven with reckless and dangerous 
speed. It is the common-sense users of 
both who will set standards of lawful cus- 
tom. — Columbus, O., Dispatch. 

THE TEST IN SAN FRANCISCO 

DRESS reports abound relating to the 
valuable services rendered by motor ve- 
hicles, mostly of the pleasure type of course, 
in the strenuous work following upon the 
California earthquake. They are nearly all 
in the same strain, marvelling at the relia- 
bility and dispatch of the vehicles hereto- 
fore considered as fit to serve only frivolous 
ends. 

A telegram from John Dougherty, acting 



chief of the Frisco fire department, to the 
Electric Vehicle Co., of Hartford, Conn., 
shows the impression created. It is as fol- 
lows: "Three of your 45 hp. Columbias 
have been used by myself and Assistants 
Shaughnessy and Wills, continuously night 
and day since the earthquake, April 18, and 
are still in service. The machines have con- 
veyed us over our steepest grades through 
all parts of the burning city, having had to 
run over ruined streets cracked and piled 
up in many places with fallen bricks, stones 
and other debris. Their work has been per- 
fect at all times, and I marvel that an auto 
can stand up under such unusual and se- 
vere tests. Have been skeptical about auto- 
mobiles previous to this great work, but I 
now give them my hearty indorsement." 
White steam cars also took a prominent 
part in the rescue work, with the assistance 
of Walter C. White, the youngest of the 
three White brothers. The San Francisco 
agent of the Olds Motor Works received 
three carloads of Oldsmobiles the day be- 
fore the earthquake and all of them escaped 
destruction. The entire three carloads were 
turned over to the city authorities and the 
army officers, who used them in transport- 
ing supplies and in aiding the suffers. 

MOTOR BUS DRAWS PASSENGERS 
/^NE 16 passenger Knox bus is running 
between Albany, N. Y., and Loudon- 
ville, a distance of six miles, making from 
six to eight trips a day and always loaded. 
The motor vehicle replaced a horse drawn 
affair. During the month of March more 
people were carried in the Knox than for 
a whole year before. The natural result is 
that the Knox Co. has recently received an 
order for a bus carrying 22 passengers 
with standing room for at least 12 more. 
The establishment of other motor lines in 
the vicinity is contemplated. 

COLUMBUS, 0., TO HAVE SIGHT-SEEING 

/^OLUMBUS Sight-Seeing Company, re- 
^ cently formed, will operate a line of 
motor omnibuses especially for the accom- 
modation of visitors and citizens who de- 
sire to visit the various parts of the city in 
a fast car at a reasonable rate of fare. 

The company will use the Logan vehi- 
cles, made at Chillicothe, and which hold 
about 16 persons each. The promoters con- 
template being able to cover the entire city 
in about four hours, and the charge will 
be about 25 cents an hour. The capital 
stock of the company is $10,C00, and the in- 
corporators are: Ben Williams, Bert Smith, 
J. B. Foster, Henry Bechtold and T. J. Far- 
rell. Four cars will be ordered as a starter. 

CHICAGO MERCHANTS TRUCKS 

OEVERAL Chicago firms have contracted 
^ for trucks with the Kansas City Motor 
Car Company, a number of orders having 
been closed by J. E. Caps, vice-president of 
the concern. The Cable Piano Co. has pur- 
chased two wagons, 24 hp. motors, v. !ih 
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bore and stroke of 4% and 5 inches, re- 
spectively. Sears, Roebuck & Co. have or- 
dered a six-ton truck which has a 60 hp. 
motor. M. O'Brien & Sons, dealers in art 
goods, have ordered a light wagon, and 
Spielmann Bros. Co., vinegar manufact- 
urers, have arranged for a machine. — Chi- 
cago Inter-Ocean, 

MOTOR MOVING VANS IN CHICAGO 

rIE use of the power truck in Chicago's 
May day moving this year demon- 
strated that the big van companies arc be- 
ginning to see that the horse-drawn vans 
are out of date. 

"It would not be surprising," said one 
automobile man today, "if all the moving 
in the downtown district, at least, were 
done by power wagons next May. The ad- 
vantages of the power-driven vans over the 
horse vans are so numerous and the results 
obtained so much more satisfactory, that 
the moving and expressing companies will 
make haste to invest in gasoline and elec- 
tric trucks." — Chicago Evening Post. 

NEW IDEA IN BIRE SERVICE 

P[E aldermanic fire committee, of Spring- 
field, Mass., has recommended to the al- 
lermen the establishment of a flying automo- 
bile squadron in a central engine house. It 
is believed that the concentration of the 20 
additional firemen it is proposed to appoint 
will prove more advantageous than to dis- 
tribute them among the engine houses. For 
fires in the residential parts of the city a 
peed of 30 miles an hour would be practi- 
cable with a self-propelling equipment. 

MOTOR PLOW FOR SANDUSET 

JAMES J. Hinde, of Sandusky, O., has 
bought an Ivel agricultural 18 hp. gaso- 
line motor tractor in Europe, and shipped 
it to his home town, where it is to be used 
for ploughing. The machine is now being 
adjusted and examined at the Dunbar Mfg. 
Co.'s plant, where "Climax" motor delivery 
wagons are made, and as a result of the in- 
spection it is intimated by the Sandusky 
Register that the Dunbar Company will en- 
gage in the manufacture of gasoline motor 
farm implements. 

"BATTERY CARE SIMPLIFIED" 

LOUIS Demmert, who is in charge of the 
garage of the Gorham Company electric 
vehicle installation in New York, where ex- 
cellent results are obtained, states that in 
some cases he does not adhere very closely 
to the instructions of manufacturers of bat- 
teries. For instahce, he frequently lets 
assembled cells stand dry, without injurious 
effects. A set was shown that had been 
standing for nearly three weeks without a 
drop of liquid. An experience of several 
years has failed to show any ill effects from 
this practice, it was said. Mr. Demmert 
also used separators which have not been 



chemically treated— a practice that would 
shock a battery manufacturer, he states. 

NO MONEY SAVED — ONLY LIVES 

DIRECTORS Buckley and Excell, of the 
Cleveland Board of Public Safety, are 
opposed to municipal motor ambulances, as 
proposed by Mayor Johnson. They think it 
would be expensive. "There would have to 
be at least two men at every police station. 
If we wished to have the ambulances ready 
to run at all times, we would have to have 
more men." 

CRUDE TEST OF SPRING ACTION 

THE Paris Chauffeurs' League has ar- 
ranged for a competition to test the 
value of different kinds of motor car 
springs. A vessel containincr milk will be 
carried by each car, and the race will be run 
over rough roads at a given time. The 
chauffeur who arrives at the end of the race 
with the most milk will win a silver medal. 

STUDEBAKER ELECTRIC COMMERCIAL 
VEHICLES 

ALL the mechanism of Studebaker elec- 
tric delivery wagons and trucks is at- 
tached to the main frame, which is built 
from angles and T-section steel, so disposed 
as to give the maximum strength with the 
least possible weight In this manner the 
use of various styles of upper bodies is per- 
mitted. The same general method of con- 
struction is followed in all sizes. 

The battery is of the same durable type 
employed for their electric passenger auto- 
mobiles. On all the electric freight wagons 
it is carried under the center of the frame 
and the battery campartment is built integ- 
ral with the frame, the whole farming an 
inverted truss. This is a distinctive Stude- 
baker feature, originated by them, and pro- 
vides the advantage of perfect rigidity in 
the general structiite. 

The motors are placed adjacent to the 
rear axle, each wagon being equipped with 
two motors. They are suspended from the 
frame and transmit their power through a 
geared countershaft, which in turn drives 
the wheels, through the medium of sprock- 
ets and chains. 

Two independent sets of brakes are part 
of the equipment of each wagon. One of 
these operates on the motor countershafts 
and the other, an internal expanding brake, 
operates on the inside of drums attached 
to the spokes of the wheels. 

The wheels are of the Archibald pattern, 
with parallel hardened axle bearings run- 
ning in removable bushings in the hubs. 
Unless otherwise specified, rubber tires are 
furnished, of widths corresponding to the 
loads to be carried. However, the firm calls 
especial attention to the fact that their 
method of construction permits the use of 
iron tires without any risk of injury to me- 
chanical or electrical equipments. They 
will be furnished when specified, at a cor- 
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responding reduction in price. 

The steering gear is of the wheel type, 
operating through pinion and segmental 
spur gear. The steering pivots are harden- 
ed and ground, both on the wheel bearings 
and the steering pivot oarts. The front axle 
is bushed in the pivot sockets, the lower 
pivot being tapered to allow adjustment for 
wear. 

Lubrication of motors is effected by ab- 
sorbent pads, this being the standard prac- 
tice followed in street railway motors. Lu- 
brication of axles and other bearings is ef- 
fected in the same simple manner as on 
horse drawn vehicles of similar nature. 

The controller handle is located at the 
left of the driver's seat, and the 
controller gives four speeds, both forward 
and reverse. 

The battery is divided into four trays, 
containing ten cells each. This arrange- 
ment is another distinctive Studebaker feat- 
ure and obviates the expense of keeping an 
entire extra battery on hand. One extra 
tray should prove all that is necessary in 
the way of extra battery equipment for two 
or three wagons, as this single tray can be 
used to replace any one tray when removed 
from a wagon for cleaning or repairs. 

Studebaker electric delivery wagons and 
trucks are built in sizes with the following 
carrying capacities: 1,000 lbs., 2,500 lbs., 
4,000 lbs., 7,000 lbs., and 10,000 lbs., running 
gears far each of which are so designed as 
to accommodate bodies of different styles 
and bulk capacities, as may be specified by 
customers. The general design of the run- 
gears for each of which are so designed as 
sizes. 

Mail and passengers in charge of George 
Reid, mail contractor, will be carried by 
automobile over a mail route between Hay- 
fork and Weaverville, in northern Califor- 
nia, a distance of twenty-seven miles. The 
region is so remote from ordinary means 
of communication that San Francisco Sun- 
day morning newspapers do not reach Hay- 
fork till Thursday evening. 

A 16 hp. motor omnibus, seating twelve 
passengers, has been ordered for schedule 
livery work between Bryan, Texas, and the 
Agricultural and Mechanical College in that 
vicinity. 

Montreal, Can., is just waking up to the 
possibilities of motor trucks in business. 
Recently a Knox three-ton truck was dem- 
onstrated to leading business men in that 
city. 

James Puller & Co., of Hartford, Conn., 
have taken the agency for Rapid commercial 
motor vehicles in the section tributary to 
Hartford. 

Philadelphia has secured an electric 
patrol wagon for its central police district. 
• * 

C. W. Henzler, of Bismarck, N. D., will 
open an automobile livery service. 
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Traffic by Motor Power in Europe 

MAINLY A DIGEST OF THE BRITISH AND CONTINENTAL 
TECHNICAL AND CLASS PRESS 



FIRST ELECTRIC STORAGE BUS 



Britons Staggered By Electric Invasion of 
Gasoline Motor Field 

LONDON is to have electric storage bat- 
tery omnibuses too. One has been 
placed in commission and three hundred 
more are to follow if the plans of the 
recently formed London Electrobus Com- 
pany materialize. 

It is at present going to subscription 
for a capital of $1,500,000 and proposes to 
pay $100,000 in cash and $25,000 in deferred 
shares for the purchase of the patents upon 
which the vehicles are to be built. A Baron 
dc Martigny is the chief promoter. 

The following description is given of 
the new bus in Motor Traction: 

The electric motor, which is situated 
over the front axle, is a British Thomson- 
Houston, constructed in the firm's Paris 
works, and is rated at about 14-16 hp., but 
is capable of giving a very much higher 
power when required. Current is supplied 
by Oppermann accumulators, which in the 
vehicle in question are arranged in two sets 
of forty-four cells each, connected in paral- 
lel. These give a voltage of about 90, and 
can be discharged at almost any rate with- 
out a serious diminution in their output. 
The plates of these cells are of the pasted 
grid type, and are so designed as to with- 
stand any rapid charging or discharging to 
which they may by any chance be subjected. 
We may say that the ordinary lead grid is 
not exclusively used as a foundation, and 
that the plates are separated by rubber balls 
acting as cushions, and preventing damage 
due to vibration. The total weight of the 
accumulators is approximately one and a 
half tons, and they are capable of giving 14 
watt-hours per pound weight under favor- 
able conditions. This corresponds, under 
normal working conditions, to about 500 
ampere hours at 90 volts. The drive from 
the motor is through a Renold chain to a 
long cardan-shaft, and thence through a 
bevel differential gear to the road wheels. 

The accumulators are placed in a large 
tray amidships, and as they need replace- 
ment after a run of about twenty miles 
special facilities have to be provided for 
their removal. For this purpose a trolley 
has been designed which can be run under 
the accumulator tray. When the long bolts 
holding the latter in place are taken out, 
the tray is lowered slightly and removed. 
The fresh battery, which is placed in its tray 
on a second trolley, is then run into position 
and jacked up through the medium of worm 
gearing and two racks and pinions, until it 
is raised sufficiently to allow of the replace- 
ment of the securing bolts. The operation 
only takes a few minutes, and can, if re- 
quired, be performed upon the road. 

The control is by two pairs of band 
brakes, acting respectively on the back 
wheels and the longitudinal shaft, and by 
the hand lever operating the controller. The 
armature has two separate but similar wind- 
ings, which can be connected in series or 
parallel with one another. It rotates in the 
held of a four-pole field magnet, also hav- 



ing two windings. The forward working 
positions of the controller give the follow- 
ing results: 

(1) All the windings are in series with 
one another and with an external resist- , 
ance, to limit the current flowing at start- 
ing, when the armature is quite, or almost, 
stationary. 

(2) The resistance is put out of circuit, 
but all the windings remain in series. 

(3) The two armature windings are 
connected in parallel, the field coils remain- 
ing in series. 

(4) Armature and field coils are both 
connected in parallel. In a short trial run, 
the amperage varied up to a maximum of 
about 240 amperes, which was the current 
taken when starting on the hill. This cor- 
responds to about 29 hp. taken by the motor. 
The starting current under normal condi- 
tions was decidedly low. 

Comment in British papers on the Elec- 
trobus and the company desiring to intro- 
duce it, are not friendly. The value of the 
patents is doubted; and insinuations of a 
stock jobbing scheme are not wanting. 

The editorial remarks of Motor Trac- 
tion upon the venture are characteristic of 
the flutter in the omnibus situation caused 
by it, but bear no witness of great familiar- 
ity with the electric developments of recent 
years on the part of their author. He says : 

"Undoubtedly the sensation of the week 
has been produced by the appearance of 
the first electrically driven omnibus on the 
streets of London, and as a natural result 
much wild talk has been indulged in regard- 
ing the possibilities of its superseding the 
petrol-driven vehicle. As far as we have 
been able to gather, there is nothing start- 
lingly novel in the mechanism or accumula- 
tors of the new vehicle, but we should still 
be very far from categorically denying the 
possibilities of attaining the results claimed, 
especially as we understand that the costs 
of operation have been guaranteed by con- 
tract. 

•Tt is impossible, however, to ignore the 
fact that such contracts, when merely based 
on estimates, and not on results attained in 
practical work, may prove themselves 'di- 
rect losses,' whatever else they may lead 
to later on. 

"Nor is it possible to forget that accu- 
mulators have long ago been tried and 
found wanting, and this, too, under the 
most favorable possible circumstances, 
namely, for tramway work. 

"The present greatly reduced price of 
current for industrial purposes certainly 
offers a greater prospect of success to elec- 
tric traction than would have been possible 
a few years ago, but the claims of its sup- 
porters should certainly be substantiated 
by practical working, before the daily press 
begin glibly to talk about the supersession 
of the petrol omnibus, and suddenly, for 
some reason, enter on a campaign against 
the noise and smell of that conveyance. 

"Knowing as we do, the cost of running 
private electric broughams and other cars 
deriving power from accumulators — al- 
though it must be admitted that the con- 
ditions of omnibus service in the Metropolis 
offer as favourable a field for electricity as 



does any branch of road motor work — 
we can fully appreciate the difficulties that 
will have to be faced by anyone attempting 
to obtain such results as have been claimed 
for the new omnibus. 

"Even if these results were obtained, 
it does not follow that the petrol vehicle 
would be entirely superseded, for, quite 
apart from any reduction in the working 
costs of petrol omnibuses, a vast field would 
still be open to this type of vehicle in all 
places where electricity is not produced 
on an enormous scale, and therefore of 
an extremely low cost. 

"As to the noise and smell, about which 
we hear so much from certain critics, these 
will be reduced with the advance of manu- 
facture, and we only have to turn to the 
silently running private motor car of the 
present day to prove what strides are to be 
made in this direction." 

It does not seem to occur to the author 
of the commentary, that when he says that 
"accumulators have long ago been tried and 
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found wanting," he supplies in the words 
"long ago" the very reason for not accept- 
ing his inference of their present short- 
comings. The trials to which he refers, 
have been superseded by better methods 
for battery maintenance, known and prac- 
tised here, if not by the owners of electric 
broughams in London. 

The question of the price of current, to 
which the editor of Motor Tracfion' evidently 
attaches much importance, would manifestly 
be of no consequence for an omnibus com- 
pany making its own current. As to "pro- 
ducing electricity on an enormous scale and 
therefore at an extremely low cost," the 
editor of England's "leading motor vehicle 
journal" is not talking by the book. The 
difference between the cost of current pfo- 
duced by Niagara Falls and that produced 
by a small private kerosene or gasoline 
engine of two horsepower, would not affect 
the total cost of running an electric power 
wagon one per cent. 

GERMAN TRACEXB8S TROLLEY TRIAL 

TIE conclusion of a series of experiments 
with a trackless trolley system at Ebers- 
walde, Germany, has released for publica- 
tion some instructive data. It was found 
that the average consumption of power, in- 
cluding transmission losses, was 660 watts 
per omnibus-kilometer. The weight of the 
vehicle was ^400 kg (7,^6 lbs.) ; power 
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consumption per ton (2,204 lbs.), 153 watts; 
and maximum speed per hour, 14 km. 

The costs of the installation, owing to 
unusual conditions, were exceptionally high. 
The estimated cost of an automobile trolley 
line of 3.1 miles in length under ordinary 
circumstances is as follows: Electric line, 
$9,650; two cars, $6,948; car depot, $2,702; 
total $19,300. The estimated annual cost 
of operating the above mentioned line on the 
basis of 30,000 car-km. annually, the cost 
of current furnished by the central station 
being 4.82^^ cents per kw. is $1,737. Count- 
ing upon receipts of $3,088, or $617.60 per 
km., the net profit will be $1,351, or 7 per 
cent of the capital invested. The fare 
charged was 2.38 cents per person. The 
road at Eberswalde was in operation for a 
little over five months, when, owing to the 
unusual costs of construction and of oper- 
ating and keeping the line in repair, it was 
withdrawn by the company. — Sreet Railway 
Journal. 

ECONOMICAL HYDROGEN FOR BALLOONS 

ACCORDING to Le Temps of April 3 
M. George Jaubert proposes to employ 
"hydrolithe," a new compound of calcium 
and hydrogen, for the inflatipn of military 
balloons. One kilogram of the solid yields 
about one cubic meter of gas (say, 16 cubic 
feet to the pound), and the gas is liberated 
on placing the hydrolithe in water, just in 
the same way as acetylene is evolved from 
calcium carbide when that substance is im- 
mersed in water. The price of the hydro- 
lithe, which depends upon the relative 
values of metallic calcium, the current of 
electricity, and the cost of hydrogen gas, 
which last is caused to pass over the metal, 
heated by an electric current, is said to be 
lOf. per kilogram (say 3s. 9V2d. per lb.) 
Hitherto in order to obtain 500 cubic metres 
(17,655 cubic feet) of gas for the inflation 
of a war balloon it has been necessary to 
transport three wagon-loads of gas cylin- 
ders, drawn by six horses each, and weigh- 
ing in all little short of 20 tons. Now 1,100 
lbs. of hydrolithe will furnish all the hydro- 
gen needed for one baloon, since water is 
everywhere available, and the dangers and 
risks incident upon the transport of this 
heavy load of gas cylinders, containing hy- 
drogen gas under a pressure of 135 atmos- 
pheres, will be avoided, the total weight to 
be carried being reduced to less than one- 
twentieth part of that formerly needed. 

For the convenience of those experiment- 
ing with balloons in this country, it may 
be stated from the Comptes Rendus de 
V Academic des Sciences that the substance 
referred to is the hydride CaH2 which on 
treatment with cold water readily yields 
pure hydrogen in accordance with the 
equation : 

-C a H 2 + 2H 2 O = C a (O H) 2 -f 2H 2. 

The preparation of this compound in- 
volves two distinct operations, the isola- 
tion of calcium and the combination of this 
metal with hydrogen. In the former oper- 



ation, 100 kilograms of calcium are isolated 
in 24 hours from fused anhydrous calcium 
chloride by means of 150 kilowatts of elec- 
trical energy derived from a current of 7,- 
500 amperes and 20 volts. The metal when 
strongly heated in a stream of hydrogen 
slowly absorbs the gas, and after several 
hours is transformed completely into the 
hydride. The commercial calcium hydride, 
when prepared in the foregoing manner, 
presents the appearance of hard whitish- 
grey lumps containing 90 per cent of the 
pure compound. 

FINANCES AND OPERATION 



Twenty Cents Operating Cost Per Mile 
Average London Figure 

COME interesting facts in regard to the 
*^ operation of motor omnibuses are related 
by Joseph A. Mackle, writing from London 
to an American contemporary. In some re- 
spects the information is supplementary to 
the unbiased descriptions of the London 
movement given in recent issues of this 
publication. Mr. Mackle writes in part 
as follows : 

The majority of the leading horse bus 
companies have become converted to me- 
chanical traction, but, in addition, several 
large new companies have commenced op^ 
crations with motor 'buses. The capital 
invested in London 'bus undertakings is 
immense, as the following will show: The 
London General Omnibus Co. has a capital 
of $5,000,000; the London Road Car Co., 
$2,500,000; Tillings, $2,300,000; the Motor 
'Bus Co., $1,600,000; and half a dozen more 
have each over half a million dollars cap- 
ital. So much competition has arisen be- 
tween rival concerns whose 'buses happen 
to follow the same routes that a proposal 
is under consideration for several of the 
older-established companies to unite. If 
this scheme should be carried out, the Lon- 
don United Omnibus Co., as it would be 
styled, would be able to almost control the 
whole of the 'bus traffic on account of the 
magnitude of its operations. Several new 
motor 'bus companies are undergoing flo- 
tation at the present time with capital of 
$2,000,000, $1,600,000, and $1,300,000, re- 
spectively. This shows the magnitude of 
the sudden rush to develop this paying field 
of enterprise. Unfortunately — but as is on- 
ly to be expected — the odious company pro- 
moter seems likely to step in, and there is 
great risk of both the formation of bogus 
companies and of overcapitalization, — for 
even London traffic is not unlimited. There 
have been issued lately several alluring 
prospectuses which reckon out a surpris- 
ingly Jow running cost and seem to have 
conveniently forgotten all about repairing 
and depreciation. Some people are likely 
to be bitten by the motor 'bus fever. On 
the other hand, several of the existing con- 
cerns are paying good and regular div- 
idends. 



Tires were at first a source of great 
annoyance and expense to users. Pneu- 
matic tires were practically out of the ques- 
titon for such heavy vehicles, and of the 
many types of spring wheel which have 
been before the public during the last yeai 
there is hardly one worthy of general 
adoption. However, big improvements 
have lately been made in the construction 
of solid rubber tires, and these are now 
universally adopted — either in the single or 
twin variety. Most tire manufacturers will 
either guarantee their productions to run 
a specified distance — say eight or ten thou- 
sand miles — or else contract to keep them 
in proper working order for the sum of 
4 cents per mile traveled. As low as 3^^ 
cents per mile has been agreed to, but 
in any case it is rather a risky speculation 
on the part of the tire-makers, since so 
much depends both on the driver and on 
the quality of the roads. During the last 
few months several pneumatic tires suited 
for motor omnibuses have been put on the 
market; in particular the Continental Tire 
Co. have produced a 6V2-inch tire with 
non-skid tread. These have had hardly 
time enough yet to be given an extended 
trial, but, where the experiment has been 
made, the consequent ease of running and 
freedom from vibration is said to amply 
compensate for the increased cost. Much 
depends upon their ability to resist punc- 
tures. 



With the constant use and the big mile- 
age covered, frequent overhauling and re- 
pairs are necessary. One or two manu- 
facturers have contracted to keep their 
'buse^ in efficient repair for a fixed sum per 
mile — about 9 cents — leaving nothing to the 
omnibus company but the supply of drivers 
and gasoline. For instance, the makers of 
the 'buses known by the name of "Pioneer" 
have entered into an agreement to keep 80 
per cent of the vehicles in active service. 
In case of breakdown on the road the 
makers have to repair the vehicle straight 
away or else tow it back to the sheds for 
repair at their own cost. This arrange- 
ment seems to work well, and it leaves the 
omnibus company free to devote all its at- 
tention to the perfection of traflSc arrange- 
ments. The majority of the concerns run 
their own garages, however, and each 'bus 
turning in at the end of the day is washed 
and cleaned up and then passed over to a 
squad of mechanics, who see that everything 
is right before the 'bus goes "out next day. 
In the morning the driver looks over his 
machine before going into the yard to take 
on board his supply of oil and gasoline. In 
most cases the gasoline is stored in under- 
ground tanks holding, perhaps 2,000 or 3,000 
gallons. By means of pumps and stand 
pipes half a dozen 'buses can be oiled up at 
once. These garages and repairing expenses 
make the running cost mount up to about 
10 cents per 'bus mile, exclusive of wages 
or depreciation. The total cost per car mile 
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after taking all expenses into account is 
generally estimated at 20 or 21 cents per 
mile, although the usual proviso as to the 
quality of the routes and efficiency of the 
management must, of course, be made. 

Garksons. the makers of the steam 
'buses, estimate as follows for a double- 
deck, thirty-four-scated 'bus, doing 100 
miles a day for six days a week, or about 
30,000 miles per annum: 
Wages per week: Per mile. 

Driver at £2 1 

Conductor at £l 5/0 U4 10 1 8d. 

Cleaner at....£l 5/0 J 
Fuel at 5d. per gallon and 4 miles to 

the gallon 1 25 

Lubrication 16 

Tires 2 0 

Maintenance 2 0 

Depreciation at 20% per annum 1 4 

Management expenses 75 

Total cost 9 36d. 

say 19 cents 

The takings per 'bus are usually reck- 
oned at $24 to $30 per day. 



As in nearly all towns except the center 
of London the motor omnibus has assumed 
the position of rival to the electric tram, it 
may be of interest here to give an average 
estimate of tram cost to enable compari- 
sons to be made. Reliable figures show that 
the cost per mile varies much with the 
amount of traffic, for the track, power- 
generating station, and other expenses in- 
crease but slightly with increased mileage. 
With 20,000 tram miles per mile of route 
per annum, the total cost per tram mile runs 
up to 30 cents, and this figure falls to 17 
cents when the service is about 120,000 tram 
miles per mile of route. A careful com- 
parison with motor 'bus costs shows that 
the latter will be superior in less frequent 
services with less than about 45,000 car 
miles per mile of track (corresponding to a 
seven minutes' service). If the traffic re- 
quires a more frequent service, the electric 
tram will probably prove cheaper. 

The average distance covered per day 
by each 'bus varies from 100 to 130 miles, 
and running hours are generally from 7 or 
8 a. m. to midnight. The average speed 
maintained by the 'buses varies greatly ac- 
cording to the state _of the traffic. While 
sometimes during slack hours a speed of ten 
miles an hour can be easily kept up, an. 
average of six or seven miles an hour is 
good speed when traffic is congested in 
morning or early evening. In whatever 
traffic it is running, the motor 'bus can al- 
ways pass horse 'buses and cabs, and this 
increased speed, together with the increased 
comfort, has made the mechanical vehicles 
very popular; so much so that people will 
let horse 'buses pass, and prefer to wait 
for the arrival of the next motor — fre- 
quently to find it full when it comes. This 
popularity causes the motor 'buses to have a 
paying load at nearly all hours of the day, 
even when the horse 'buses are all but emp- 



ty. As a rough estimate, the number of 
passengers per 'bus per day would be be- 
tween 700 and 800, and, taking the average 
fare as 4 cents, this would give receipts of 
nearly $30 per day, or about 25 or 26 cents 
receipts per mile. The usual fare is 2 cents 
for short distances of one or iVz miles, 
with 6 or 8 cents for the whole distance. 
On several routes competition has unfor- 
tunately arisen between rival companies, 
with the result that the public get long rides 
for their money. 



Illumination of the 'buses at night is 
usually effected by means of acetylene 
lamps, supplied from a single generator. 
Frequently in the past leaks from this gen- 
erator have laden the interior of the 'bus 
with poisonous fumes, and hence the latest 
police regulations require all pipes and gen- 
erators to be fixed outside of the body. 
Several firms are experimenting with elec- 
tric lamps, and some "Pioneer" 'buses are 
fitted with incandescent osmium filament 
lamps supplied from storage batteries. 

MANVILLE'S GEARLESS OMNIBUS 

ONLY a few weeks ago a sensation was 
caused in the Automobile Club of 
Great Britain and Ireland, by the figures 
given in a paper read by an engineer, Mr. 
E. Manville, connected with trolley street 
railway companies and also interested in 
motor omnibuses. The figures purported to 
show that the expenses of running gasoline 
motor omnibuses prohibited their prohtable 
employment in competition with trolleys. 
Now, Mr. Manville appears in the weekly 
grist of news from the seething cauldron 
of the motor omnibus movement, as the 
leading spirit in a new organization, called 
the Gearless Omnibus Company, which pro- 
poses to place a new, improved form of 
gasoline-electric vehicles in the streets of 
London. It has no batteries for storage 
of current for traction, but is said to possess 
a number of new features distinguishing it 
from the gasoline-electric system used in 
the Fifth Avenue 'bus in New York artd 
the gasoline-electric railway cars operated 
experimentally on the Delaware & Hudson 
and other railway lines in this country. 

An economy of 35 per cent in ^uel con- 
sumption, as compared with ordinary gaso- 
line motor 'buses is claimed for the Gear- 
less, said to be accomplished mainly by the 
perfect control to which the electric trans- 
mission system is subject. 

SPECIAL MOTOR WAGON STEELS 

STEEL makers of Sheffield. England, and 
especially William Jessop & Sons, are 
now putting on the market new steels adapt- 
ed for the various stresses encountered by 
the different parts of motor vehicle machin- 
ery. The London Times states that one of 
these steels is a nickel steel in which an 
admixture of 3 to 5 per cent of pure nickel 
is used for axles, cranks, pistons, connect- 
ing rods, and engine parts generally. For 



gears a special case-hardened mild steel is 
provided. A sample of 2% per cent nickel 
steel has given on being tested 32 tons per 
square inch ih elastic limit, 47.2 tons per 
square inch ultimate breaking strain, 25 per 
cent elongation, and 37.8 per cent reduction 
of area. 

DRAWBACKS OF NON-SKID DEVICBS 

F\EALING generally with the use of tires 
*^ at the present time, the plan adopted 
by most motorists of today is to use two 
non-skid tires on the rear wheels, writes 
J. D. Siddeley, in a British engineering 
journal. It is necessary to use two, as one 
alone entails the whole of the braking action 
being done through the one tire, thus short- 
ening its life to half its normal length. One 
peculiar effect of thus equipping the car with 
perfect non-skid apparatus on the back 
wheels is to make the car prone to side- 
slip in a very dangerous manner with the 
front wheels. It seems therefore necessary 
to use one non-skid on one of the front 
wheels, even when the car is equipped with 
two non-skid tires on the back. It may be 
stated generally that thus equipped a car is 
not so easy to handle, and the steering is 
not so sensitive as with plain tires to all 
four wheels. Moreover, in view of the de- 
creased life of these non-skid forms of tire 
it is quite a debatable question, and one 
worthy of consideration by motorists, 
whether care in driving is not after all the 
greatest safeguard and likely to ensure a 
more pleasurable form of motoring than 
reliance upon these latest tires can afford. 




The Commercial Truck 
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undoubtedly the heart of the 
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is universally acknowledged the 
BEST. You cannot afford ex- 
periments. 



(Made in America since 1858 in the Split- 
dorf Laboratory). 
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SWIBEHART 



Not only the best, but absolutely perfect. Fastening positively 
secure. No retaining wire exposed to the road, sand, water and 
IWIflTOP TWTTPIT TIP PS rust which is the destruction of other truck tires, but perfectly 
mulUH IJiUl/ A. AIXLILO in ^ij^ clincher rim. Soft and resilient and never fail 

under a big load. 

THE SWINEHART CLINCHER TIRE & RUBBER CO. 

AKSON, OHIO, V. S. A. 



Keep Track of 

Mileage ^nd 



It is fully as im; 
a record of the fue 
age of the vehicle 



Speed 




to have 
mile- 
record of 

both speed and mileage is required the employment of a VEEDER 
TACHODOMETER becomes imperative. Descriptive literature 
of these instruments sent upon request. 

Veeder Mfg. Co., Hartford, Conn, 



William 7^. Kennedy 

Consulting Engineer 

Commercial Automobile Design and Equipment Qarage and Power Plant Equipment 

1765 BROADWAY, NEW YORK 




PITTSBURG 1000 POUND ELECTRIC RAPID DELIVERY WAGON 



JAMES MACNAUGHTAN COMPANY, Buffelo, N. Y. 

EXCLUSIVE SALES AGENTS 
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Graft Hinders Progress 

Manufisicturers Not Eager to Compete for Construction of Automobile Patrol Wagons 



WHEN it is demonstrated that even municipalities 
of the second order can save considerable money 
by the use of an automobile police patrol and motor ambu- 
lance, one naturally wonders why more vehicles of this 
character are not employed. 

The inference of the public at large might well be 
that automobiles in municipal police and hospital service 
are not so economical as represented. Dipping a little 
below the surface, however, the interested investigator 
discovers that petty graft is in many cases responsible 
for the apparent official coldness to these highly useful 
little vehicles. 

More than one manufacturer of police patrol power 
wagons has discovered, to his chagrin, that every well 
considered and decent eflFort to induce city officials to 
adopt vehicles of this character, has been frustrated by 
some official whose co-operation it was necessary to ob- 
tain by a money gift. There is, or should be, nothing 
surprising in this to people who have observed the mal- 
administration of public affairs in our large cities during 
reoent years. 

In other brandies of industry — ^notably the sale of 
fire apparatus — due allowance is made for the expense 
made necessary in overcoming the prejudices of scrupu- 
lous officials. This partly explains why when bids are 
required for the construction of municipal automobiles 
thtt-e is no great eagerness on the part of manufacturers 
to compete for the contract 



Quite aside from the fact that the product of their 
factories command a premium, they are unwilling to 
descend to practices which corrupt Most of them are 
familiar with the experience of one of their brethren who 
found it would have been necessary to expend the sum 
of $300 if he desired to effect the ssde of one police patrol 
motor wagon. 

Of course, there are many cities, major and minor, 
throughout the country whose officials have been led to 
the adoption of automobile police patrol and ambulance 
wagons, without hope of ulterior reward. The good ex- 
ample they are setting is, in course of time, certain to 
have its natural effect upon the remainder. 

Abroad the employment of municipal power vehicles 
of the class under consideration is so extensive as to make 
American municipalities suffer severely by ccmiparison. 
It is almost universal practice abroad to use electric vehi- 
cles in ambulance service and flris notwithstanding the 
flaming prejudice which exists in Great Britain and 
Europe against electric vehicles of whatsoever description. 
Aesthetic as well as financial reasons have contributed to 
this selection. For the moment electric police patrol 
wagons are, so far as numbers are concerned, in the as- 
cendent in this country. Recently, however, the gasoline 
police wagon has come to command attention. 

While no figures are at this moment available con- 
cerning the economy to be derived from gasoline police 
department wagons, owing entirely to the brief period of 
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their employment, the record of the electric wagon in this 
same service is written clear and large. In Hartford, 
Conn., a police patrol wagon has been in continuous ser- 
vice for the past five years. This "swell gig," as it is 
facetiously termed, in its early career operated with such 
economy that the city authorities decided to install an 
ambulance operated by the same power. It, like its mate, 
has rendered excellent service. 

The police chief who was in office at the time these 
two vehicles were purchased, states that the cost of main- 
taining the patrol wagon for one year, and the ambulance 
for five months, was but $467.98, while the cost of main- 



taining the horses-and-wagons which they superseded in 
the last year of the latter's service, was $1080.08. An 
acquaintance with higher mathematics is not required to 
figure out the economy derived from the substitution. 
These two vehicles took the place of two horse-drawn 
police patrol wagons — ^with two horses for each wagon — 
and an ambulance drawn by a single horse. The speed 
of both power wagons is 15 miles an hour, with an aver- 
age radius of 40 miles each day for the patrol wagon and 
26 miles a day for the ambulance. In summer the mile^e 
of both vehicles is frequently in excess of these figures. 



Mixed^Condtions 

Power Wagon Service in Which Good, Bad and Indifferent Practices Prevail 



BREWERS are notorious for their extravagance in all 
matters affecting merchandize delivery. It would pro- 
fit little to inquire into the causes for this recklessness. Al- 
lusion is merely made to it in order to refute the idea that 
their experience as power wagon operators is a safe guide 
for more conservative establishments. 

Elsewhere in this issue is to be found a description 
of the methods employed in a Cleveland brewery for the 
distribution of its keg beer, power wagons being used 
for the service. With characteristic negligence, no ac- 
count is kept of expense of operation, although as an off- 
set there is enlightened method in many matters far in 
advance of what is usually found in establishments which 
are accustomed to keeping close track of stable mainte- 
nance. It is but natural, under these circumstances, that 
a concern which has employed power trucks for three 
years past should have no more than a few of them in its 
employ. 

Among the many interesting features of this service, 
which investigation has developed, the idle horses main- 
tained is not the least striking. The number of horse 
trucks in service amounts to 25; the number of horses 
kept in the stable amounts to 100. Three horses are 
usually harnessed to a truck; therefore, at the lowest 
computation, 25 horses are held in reserve. It is notice- 
able that no power wagons are held in reserve. Hence 
it is but reasonable ta conclude that a total replacement of 
horses-and-wagons by motor vehicles would result in 
large economy, particularly as the few power wagons now 
in service are shown to be operating at low cost for up- 
keep. 

It is further interesting to observe that no expert 
attendance is given to the power wagons. Possibly the 
efficiency of the vehicles would be considerable aug- 
mented if the batteries had the occasional supervision of 
a visiting expert. Adaptable as the brewery drivers have 
shown themselves to be in the matter of conforming to 
power wagon duties, it is too much to expect that they 



should be able to do all that is required for a storage 
battery. 

The length of life which tires have shown on these 
vehicles is a clear indication of the judgment of the 
drivers in selecting highway surface over which to travel. 
It is not a little remarkable that one set of tires, costing 
about $500, should only have been required for a wagon 
which has been operating continuously for 3 years, during 
which period, at an average of 25 miles a day, the total 
mileage must have been in the neighborhood of 23,000 
miles. 

The progressive ability of the drivers of these 
wagons, or at least one of them, should be a matter of deep 
concern to those who complain about the difficulty of 
obtaining the services of useful servants of this character. 

Such complaint as is made about the exhaustion of 
battery power in the wagons which traverse sandy routes 
in outlying districts, strongly suggests the employment of 
gasoline trucks. Apparently within the field of their 
mileage, the electric trucks are quite satisfactory. 

The aversion of drivers to making longer runs with 
power wagons than is customary with horse-drawn 
wagons might be overcome by a slight increase in wages 
which the satisfactory work of the service apparently 
would warrant. Perhaps the hostility of the drivers to 
long runs is accounted for by the fact that the power 
wagons draw larger loads than horses and that more kegs 
must necessarily be handled by the men, whose work is, 
therefore, more arduous than formerly. 

Despite the fact that all expense attached to the 
oi>eration of the power wagons is smothered in the "gen- 
eral teaming account" enough is shown in the detailed 
report of the service to prove the economy of the vehicles. 
Supported by intelligent accounting and a little further 
investigation, it is highly probable that the company could 
be persuaded to completely abandon its horse-and-wagon 
service. Teaming in breweries is usually a waste. It is 
easily within the possibilities to convert it into a profit. 
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A Valuable Helper 

Important Work of the Consulting Engineer for Firms Employing Power Wagons 



SUCCESS or failure in the employment of power 
wagons is often largely determined by the degree of 
comprehension which purchasers bring to bear upon the 
plain problems involved. There is no doubt that, if applied 
with reference to its capabilities, any well made power 
wagon of accepted design now on the market will and 
does perform its duties far more cheaply than wagons 
drawn by horses. But it does not follow that all the 
economy which is derivable from the use of the vehicle 
can be obtained by merely putting it in service. People 
contemplating the purchase of power wagons may be very 
well informed concerning the methods of delivering mer- 
chandize by means of horse-wagons and still be but mildly 
aware of the possibilities of the motor vehicles. 

In illustration of this we beg the indulgence of 
readers while again recounting the experience of one of 
the large express companies. 

This establishment had estimates made for the erec- 
tion of stables and installation of equipment both for 
horse and power service, covering the same territory. The 
estimate for building and equipment necessary for the 
operation of the power wagons was about $20,000, while 
for horse wagons it was about $80,000. Neither case in- 
cluded the wagons or horses. Such saving would hardly 
be suspected by the ordinary team owner making an ex- 
periment with one or two power wagons. The experi- 
ment with one or two power wagons, moreover, seldom 
suggests the saving to be made by a complete re-arrange- 
inent of wagon routes to suit. So misleading is experi- 
ment of this character that were it not for the over- 
whelming advantage of power wagons over horses, it is 
doubtful if the general introduction of power wagons 
would even yet have begun. 

It is fortunate that there are in this country a few 
consulting engineers who have made a study of the com- 
parative economies of horse and power transportation. 
The mastery of one without the other is of comparatively 
small value at the present time. Wherever these engineers 
have been employed to prepare a statement of compara- 
tive investments and the resultant saving in the substi- 
tution of power for draft animals, those having the change 
under consideration have had before them a statement 
based not on "pipe dreams," but on actual accomplish- 
ments of the past, which not only indicates the stake for 
which they are playing, but precisely the extent to which 
the experiment with one or two wagons is an indication 
of the eventual result 

In the majority of large transportation companies 
the order of importance of expense items is about as fol- 
lows : 

1st. — Stable employees and drivers. 

2nd. — Maintenance and repairs. 

The remaining items, such as percentage on invest- 



ment, depreciation, administration charges, fuel or feed, 
rent and taxes, vary so much with different conditions 
and localities that it is difficult to state them in order, but 
under normal conditions they are not worthy of consider- 
ation alongside the first two items. It is the fluctuation 
of the first two, according to circumstances, which favors 
sometimes of one kind of power and sometimes another, 
but never the horse when the work is conducted on any 
considerable scale. 

That repairs have an important effect upon the 
wages of drivers and stable employees goes without say- 
ing. It is knowledge of the relation between the two, and 
knowledge of the suitability of any given power for any 
given condition, that makes the report of an experienced 
consulting engineer especially valuable and places a man 
of this kind in a class by himself. 

Some idea of the painstaking character of the work 
performed by a specialist of this character may be 
gathered from the following report made at the request of 
the International Paper Company, from which the 
estimate of cost is purposely omitted. It is of no especial 
significance that the report recommended the employ- 
ment of electric trucks, as the nature of the service practi- 
cally demanded them. 

In considering the proposition of substituting power wagons 
for the horse trucking method of transportation in use by the 
International Paper Company, of New York City, it is nec- 
essary to analyze the present system in detail, so as to obtain a 
dear conception of the work to be executed and discover in 
what particular features the change would be of material ad- 
vantage. 

DAILY DELIVERIES AMOUNTING TO ABOUT 400 TONS. 

The delivery department of this company is at present dis- 
tributing about 400 tons of paper daily from ten docks on the 
North and East rivers to various press rooms of New York papers. 
Three hundred tons go to the vicinity of Park RjOw, and of this 
200 tons are delivered to the "Journal," principally at the Van 
Rensselaer building in William street, near Chambers. The re- 
maining 80 tons are forwarded uptown to the "Herald" at asth 
street and Broadway. 

No marked regularity can prevail in this system of dis- 
tribution, from the fact that contracts imply that the delivery 
must be made in accordance with the demand, which is governed 
by the number of editions published daily. 

The proposition is further complicated by the lack of stor- 
age space in the press rooms, as well as the traffic conditions in 
the narrow and crowded thoroughfares of this district; both of 
which features have a very material bearing on the time occupied 
in making deliveries. 

The docks from which distribution is made, as shown in 
the accompanying map, are Piers 16, 23 and 31 North river, and 
Piers 38. 40, 41, 42, 43, 46 to 50 East river. There are also two 
warehouses at 54 and 228 West street, at which the paper is stored 
and redistributed. 

ROUTES FROM THE|DOCK8. 

The routes invariably taken from these docks to the press 
rooms are as follows: From the North river docks along West 
street to either Chambers or Barclay street, then East to Park 
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row, or from E. R. docks along South street, and thence through 
Chambers to Park row. During the winter season Duane rtrcet 

is used in coming from the North river, as the car track there, 
being usually cleared of snow, gives a clear passage. 

On account of the quantity of paper sent to the Rensselaer 
building it is desired by the International Paper Company that 
special consideration be given to the conditions existing there, 
as if a saying is to be accomplished by the use of power wagons 
it will be felt at this point more particularly than elsewhere. 

The street on which this building is located is very narrow 
and usually crowded with vehicles. The delivery is further ob- 
structed by the lack of elevator facilities, as there is but one eleva- 
tor, and this serves the many other tenants who occupy the build- 
ing. The paper is raised by the elevator only about five feet, 
but there is no possibility of improvement, as various experi- 
ments have been tried without successful results. 

ARDUOUS SERVICE FOR HORSES. 

In the present system 12 trucks and 30 horses are in ser- 
vice. Some are three and some two-horse trucks. The service 
continues both night and day and is divided into two shifts of 
ten hours each. Two trucks handle all uptown deliveries. Four 
trucks are in service at night in the Park row district. Trouble 
has existed in maintaining the good condition of the horses, but 
after considerable effort a plan has been evolved by which the 
horses are recuperated in the country with a particular method of 
feeding, which has resulted very satisfactorily. The present sys- 
tem, as far as its reliability is concerned, is practically perfect, 
and this fact must be borne in mind in arguing for automobiles. 

The paper handled is in the form of rolls Bbout 30 inches 
in diameter and of length varying down from 80 inches to 18 
inches — 80 inch rolls are used for export, 66 inch rolls for the 
"Journal," 63 inch rolls for the "Herald." Rolls of half these 
lengths are supplied to all papers as well as short rolls down 
to 18 inches. Paper is also made up in bundles and used for 
book purposes. This class of paper constitutes the heaviest loads 
carried. The weight of 66 inch and 63 inch rolls is from 950 lbs. 
to 1300 lbs. Bundles weigh from 400 to 500 lbs. 

USUAL LOAD IS OVER SIX TONa 

The usual load carried by a three horse truck is 11 to 13 
rolls, the average weight being between six and seven tons. Two 
horse trucks usually carry about 8 rolls, or 4.5 tons average. The 



maximum load carried is 12 tons, this being made up of bundle 
paper. 

The average number of loads hauled per day of ten hours 
is five or six per truck, but sometimes, if conditions are partic- 
ularly bad, only two or three trips are made by some trucks. At 
night the traffic conditions do not hamper the deliveries. 

When pressed for time six men are engaged in loading and 
four in unloading. A load of seven tons is put on each truck 
with this number of men in 11 minutes. One roll can be put on in 
1 to 1.25 minutes. The time taken in unloading is governed by 
elevator service and sidewalk conditions. One hour is at present 
required to load a truck with bundle paper. 

In loading large roll paper six rolls are put on the truck 
platform, five rolls on the next tier, and two rolls on the third 
tier. This makes a full load for a three horse truck. Two horse 
trucks carry eight rolls, six on the platform and two on the next 
tier. 

Dimensions of truck platform are 15 ft. 6 inches by 5 ft 4 
inches. Wheel guage is 80 inches. The height of two tiers above 
platform is 4 ft 10 inches. Height of three tiers is about 7 ft 8 
inches. 

BEST PERFORMANCE OP HGRSB TRUCK. 

An actual record of one of the best performances of a three 
horse truck over the principal route, which is from Barclay street 
dock via Barclay street, to Park row to Van Rensselaer building 
and return, via Chambers, Greenwich and Barclay streets, is as 
follows : 

Truck standing on dodc in position to load 1.26 P. M. 

Loaded by six men with 13 66 indi-rolls (7 tons) 1.36 lOMin. 

Load roped and driver in seat 1.37 1 Min. 

Actual start 1.37 

Arrived without stop cor. William street 1.56 19 Min. 

Stopped blocked by traffic two minutes 1.58 2 Min. 

Arrived Van Rensselaer Bldg. Unloading position. . .1.59 iMin. 

Elevator not available for ten minutes 2.09 10 Min. 

Truck unloaded by four men 2.16 7 Min. 

Started on return trip 2.17 1 Min. 

Blocked by traffic five minutes 

Arrived on dock at starting point 2.37 



Elapsed time 



20 Min. 
71 Min. 




Hap Showing Delivery Routea 
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Distance between starting point and Van Rensselaer 

buil(finjf 0.8 nuXti 

Length of complete drcnit traversed, 9300 feet 1.70 ** 

Rate of travel with load per hour 2.30 " 

Rate of travel without load per hour 4. 

Grade on Barclay street from Washington to Church st. 2.1 % 

Grade on Barclay street from Church to Broadway 2.4 % 

Grade on Park row from Broadway to Brooklyn bridge 0.55% 
Grade on Park row from Brooklyn bridge to Chambers st 0. 
CONSIDERING USB OP POWER WAGONS: 

All the factors of the situation as at present exbting have 
now been covered, and it remains to consider what advantage there 
is to be offered by the substitution of power wagons. 

It will be observed that tiie work is generally of an irreg- 
ular nature, subject to change upon short notice and depending 
largely on the number of afternoon and evening editions pub- 
lished by the largest consumers of paper. 

As the "Journal" deliveries to the Van Rensselaer building 
are most important, it is advisable to take that route as the basis 
for specification and estimate of the advantages to be derived 
from the employment of power wagons. 

SUPERIOR SPEED OF POWER WAQONa 

Traffic conditions in this section of the city largely govern 
the speed and practically reduce it to between diree and six miles 
per hour, but even at this low speed the facility with which the 
power wagon could be handled will make a material reduction of 
the time required for a given number of deliveries. In addition to 
this the machine would have the advantage over horses in 
quickly making the return trips. The type of horse employed in 
this work rarely can be induced to go faster than a walk with 
or without a load. Another point is that better progress would 
be made in winter, as has been proven here with large power 
trucks. Horses at this time are usually overburdened in this 
service and many stops have to be made to allow them to recover 
their wind on the Barclay street grade. 

ELECTRIC HOISTING APPARATUS. 

Efficient medianical handling apparatus, electrically oper- 
ated, for loading and unloading the paper will considerably en- 
hance the value of the power wagon, not only as a time saving 
device, but also in reducing by half the number of men required 
for this operation. 



The most forcible argument which can be made for the 
machine is that a greater tonnage may be carried per trip, and 
it is along this line that special effort should be made in dealing 
with thts particular case. 

The short route and slow speed are two factors which will 
render the construction and successful use of a ten-ton power 
wagon practically feasible. This, too, without having to deviate 
much from the specifications of the present five-ton truck built 
to go at six to eight miles per hour, and thus there is little risk 
in the nature of an experiment 

CONSULTING ENGINEERS' RECOMMENDATION. 

If the vehicle structure can be built substantial enough for 
the work to be done without assuming undue proportions, it is 
certain that the electrical equipment regularly manufactured and 
in service will accomplish the propulsion within limits which will 
allow ample satisfaction and a working capacity sufficiently ex- 
tensive to warrant adoption. 

The truck most suitable for this work is the open platform 
type, of sufficient strength to transport a load of ten tons nor- 
mally, and twelve tons occasionally. The platform dimensions 
should be at least 16 feet long and 7 feet wide, free and clear to 
carry a load of IS rolls of paper, 80 inches wide and about 30 
inches in diameter; built up in three tiers of six rolls each, so 
arranged that the centers of the rolls of each tier will be in line 
with each other vertically. 

Separators of some kind should be furnished for the pur- 
pose of keeping the rolls of the second and third tiers in posi- 
tion horizontally. 

Removable side stanchions should be furnished for use 
when bundle paper is hauled. 

Provision for access to the battery should be made by hav- 
ing a removable trap door in the platform immediately above 
the battery. 

The platform of the present horse truck slopes gradually 
from the center to the rear to facilitate the feeding of the rolls 
to the end of the platform when unloading. This would not be 
necessary where a mechanical handling apparatus was in use. 

The wheels, on account of the low reduction of the motor 
speed, should be about three feet in diameter, and equipped pre- 
ferably with rubber tires. It would seem advisable in the present 
case to use two tires, four inches wide, side by side on each 
wheel rim. This would insure considerable reduction in the cost 
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of maintenance and repair, as but half the complete tire would 
suffer injury from ordinary causes. , 

Due to the possible difficulty that may be experienced in 
starting a ten ton truck, it might be advisable to use iron tires 
on the front wheels, and; rubber tires only on the rear. If this 
method should be adopted, the iron tires should be made to conform 
in appearance with the rubber tires, as otherwise there will be a 
disagreeable contrast which will have an effect on the whole 
vehicle. 

Particular care should be given to providing the driver 
with a good back and foot brace, so that he may be able to ab- 
solutely control the steering and the brake. 

THE NECESSARY POWER EQUIPMENT. 

The proper electrical equipment for the service required 
of this truck would be as follows: 

Two motors, 80 volts — 40-50 amperes. 

A storage battery, 44 cells, with capacity of 250 to 300 

ampere hours. 
Series-parallel four speed controller. 
One main and reversing 4 pole switch. 
Combination volt and ampere meter. 
One concentric charging receptacle. 
One concentric charging plug and cable. 
Two side lamps, one head light, and the usual wiring and 

details. 

FOR THE OPERATION OF HOIST MECHANISM. 

One slow speed motor 80 volts — 18-20 amperes. 

One regulating and reversing controller. 

The vehicle motors above specified should each weigh 
about 380 lbs. and run at 850 revolutions per minute. 

The storage battery as above would weigh 2470 lbs. with- 
out trays, and would have a capacity of 260 ampere hours with 
a discharge rate of 65 amperes for four hours. 

The details of the steering gear may require particular 



study, but it is advisable to adopt the method used in the stand- 
ard heavy truck and improve it afterwards, if necessary. 

DETAILS CF LABOR SAVING DEVICE. 

Regarding the handling apparatus, the most efficient 
method would consist of a traveling reversible carrier, sus- 
pended from and traveling along a steel I-beam rail, supported 
over the center of the truck by two arched standards. These 
standards would be attached to the platform frame and located 
directly over each axle. The rail should project a few feet over 
the rear end of the platform to pick up the rolls in loading, and 
in unloading to place each roll on a pair of skids, which would 
convey it ito the sidewalk, where it should be received by the 
usual hand truck and taken to the elevator. The movement of 
the carrier would be controlled by two systems of wire cable, 
passing to two drums mounted under the front of the platform. 
One system would convey the carrier from end to end of the 
platform, and the other would rise and lower the hoisting part 
of the apparatus. The cable drums would be operated by the 
motor above specified, the control of which would be governed 
by the regulating and reversing controller. 

This device would be capable of handling the paper either 
in rolls or bundles, and the construction of the supporting frame 
w'ork as suggested would constitute a physical protection against 
overloading the truck with a greater number of rolls than it is 
designed to carry. 

All the principal features of the machine are covered above, 
and it only remains to minutely specrfy the details. None of 
these details are, however, sufficiently complicated to have a ma- 
terial bearing on the cost of the truck. It is presumed, therefore, 
that the foregoing furnishes ample information on which to base 
the intended estimate. 

Respectfully submitted, 

William P. Kennedy, Consulting Engineer, 

1765 Broadway, New York. 



SPS£ADIN6 DESIRABLE KNOWLEDGE 

QUITE a number of years ago an exneri- 
enced gas engine maker, speaking of 
the difficulties then being encountered in 
making headway against the prejudice and 
ignorance of the public, remarked : "It is a 
campaign of education. People are not used 
to the engine. They don't know what the 
engines are or how to operate them, their 
advantages and their limitations or the pos- 
sibilities incorporated in them." **A cam- 
paign of education" is an aot description of 
much of the period of the automobile so far. 
Anything which adds to the campaign is de- 
sirable. One of the courses at Purdue Uni- 
versity will include a complete study of ig- 
nition apparatus now on the market. Col- 
umbia and other universities throughout the 
country are also keenly alive to the impor- 
tance of automobile engineerin-^ in all its 
branches. Add to all this the endeavors of 
the Y. M. C. A. to furnish enlightenment to 
those owning or contemplating the operation 
of an automobile, and we cease speculating 
upon the difficulty of breaking horse-wagon 
drivers to power wagon duties. 



ARMORED ROADS— NO SIDE SLIP 

MUCH interest is being displayed abroad 
in the construction of a street surfaced 
with wedge-shaped granite blocks. In place 



of the customary square or oblong setts 
blocks 3^^x3^5x4 inches are laid with the 
wider end uppermost, forming a segment of 
a circle. The macadam is first scraped to 
a depth of about six inches and a layer of 
fine sand is laid down as a foundation for 
the wedge-shaped blocks. The blocks are 
laid edge to edge and rammed level and 
firm. Then fine sand is brushed over the 
surface to fill up the interstices. The more 




Wedse Shaped Sett for Paving. 

weight is imposed upon the surface the 
more the stone wedges bind. This pavement 
will not show holes from the action of heavy 
vehicles. It retains its level surface, is not 
dusty and does not jolt licfht or heavy ve- 
hicles. Power wagons, shod with steel 
tires, have been driven over it with less 
noise than when driven over macadam. An- 



other of its marked advantages is the elim- 
ination of side slip. 

The cost of this paving, excluding labor, 
is about 72 cents a square yard. Macadam 
costs 28 cents and ordinary granite setts 
$1.80 per square yard, labor excluded. Up- 
keep amounts to nothing with this new sur- 
facing, which is guaranteed to last ten times 
as long as macadam. 

The sand foundation accounts for the 
absence of noise. The surface looks like a 
coarse mosaic. 

Within two weeks a gasoline automo- 
bile passenger and baggage transfer ser- 
vice, employing eight vehicles, will be in 
operation in Coffeyville, a Kansas town 
that has no street car service. 

^Berlin financiers have applied for 
authorization to establish eight new 
motor bus routes, this being a proposal 
quite outside those already in hand by 
the Berlin Tramways Company and the 
Berlin General Omnibus Company. 

The Vienna General Omnibus Com- 
pany has ascertained that the type of 23- 
seated motorbus which has recently been 
experimented with is too small. Larger 
vehicles will be employed hereafter to 
hold abom^34 people.. 
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Army Motor Vehicles 

Trifling Experiments by Authorities no Indication of Grreat Saving to be Accomplished 



CONSIDERABLE stir is being made over the em- 
ployment of an automobile ambulance in army ser- 
vice at Fort Myer, Va. This is the third branch of army 
work into which the automobile has been pressed, the 
signal corps and transport departments each being pro- 
vided with vehicles which are being tested for field opera- 
tions. 

No one expects that the army authorities will im- 
mediately place heavy orders with manufacturers for the 
construction of these vehicles, for this is not the Wash- 
ington method. In all probability, following the leisurely 
practice in matters of this kind, it will be two years or 
more before authority is issued for the construction of 
any more vehicles of this or similar sort. 

It is worth while remarking, in considering the 
trifling character of the United States army installation, 
that the hesitancy which evidently is felt over the adop- 
tion of power operated vehicles is not shared by European 
governments, whose war ministers are eager to dispense 
with horses and mules where these beasts are employed 
in pacific military work. 

In all probability a competent investigator could 
prove to the authorities in Washington that a vast sum 
of money is being foolishly squandered each year through 
the employment of horses for the mere transport of men 
and munitions, and the maintenance of a gay but by no 
means potential throng of horses and drivers. Army 
administrators, however, are seldom very considerate 
of matters in which mere economy is involved. And yet 
there is a fine opportunity for some administrative officer 
to calculate how much the service might be improved in 



efficiency, and how much of a saving might be accom- 
plished, through the employment of motor wagons. In 
these dull times of piping peace the honors of "dis- 
tinguished service" may be acquired through other means 
than tickling bolomen with bayonets. 

Coming to a consideration of the automobile am- 
bulance now in service, one finds that it is operated by an 
18 hp. steam engine, justification for which selection of 
power is naively admitted to be "that it introduces no 
new element into the department, and involves the instal- 
lation of no supplies not already provided for in the exist- 
ing classifications." A typical expression of army logic. 

It is with difficulty that mirth can be restrained 
when reading the concluding reasons which impelled the 
assistant surgeon who selected the ambulance in question 
to overlook the advantages of gasoline and electricity as 
forces for the operation of army vehicles. This is his 
challenge : 

"While the gasoline machine still represents the 
result of experiment to a certain extent, in that its motive 
power has not been adopted to any wide extent in the 
engineering world up to the present time, the steam car 
represents an advancement on a system long in use and 
one well known." 

If this is a specimen of the reasoning which led to 
the selection of steam as a motive power for army vehi- 
cles, one cannot help feeling grateful for the little that has 
been done to introduce the automobile into service. It 
mi<^ht enlighten this cocky officer, who obviously is more 
familiar with bandages and splints than he is with prevail- 
ing automobile engineering prsuetfee^o know that of the 
Digitized by VjrOOQlC 



8 



The Power Wagon, May 17, 1906 



thousands of power propelled vehicles in commercial ser- 
vice in this country barely a score, if so many, are fitted 
with the method of propulsion he vaunts so highly. 

In effect this automobile ambulance is a converted 
touring car, with a wheel base of 132 inches, and with its 
interior fitted with stretchers which are slung on heavy 
oak poles from the top of the car. Twelve persons may 
be carried. The cost of the vehicle is slightly in excess 
of $3,000. 

The official justification for the employment of 
automobile ambulances is sununed up in the following 
language of the before mentioned assistant surgeon : 

"Now as to the possible extent of the use of motor 
ambulances in army work, I should say that it would be 
confined to base transportation for the most part. That 
is to say, to work where a comparatively large body of 
troops is sent out on a campaign which is to be of con- 
siderable duration, thus necessitating the establishment of 
a base of supplies. In such cases, of course, hospitals 
would be set up, and in case of action all sick and wounded 
would be taken there from the field hospitals and receiv- 



ing stations as soon as practicable. Up to the present 
mule-drawn ambulances have beto used, and their rate 
of speed is so slow and their capacity for continuous work 
so limited, that such work involves either a great con- 
sumption of time, or else the use of a very large force, 
which is impracticable in most cases because of the g^eat 
expense coupled with the fact that the equipment is ut- 
terly valueless except in time of action. 

"For such work, then, which from the nature of 
things must be for the most part only in territory which 
is supplied with fairly good roads, I think that the motor 
ambulance can be used to the utmost advantage, and can 
be made to replace from four to ten mule teams, accord- 
ing to circumstances. That is to say, depending on the 
conditions of the roads and the possibilities of main- 
taining a good rate of speed. But for anything of the 
nature of pioneer work, where highways are to be aban- 
doned and all sorts of unfavorable conditions met, I think 
that the mule te<mi cannot be superseded, at least not at 
present." 



ACROSS GRASS PLAINS 

THE Compagnie de Transportation has 
concluded arrangements with the French 
government for an automobile service be- 
tween Kaves and the River Nip-er, a dis- 
tance of 115 miles. The route lies mainly 
acrbss grass plains, these beinfi: readily pas- 
sable in the dry season. Only a moderate 
speed, however, is attainable. About fifty 
cars have been ordered from France for this 
service. It is proposed to employ Chinese 
drivers. They are said to be more trust- 
worthy than the natives, and can stand the 
climate well 

MOTOR BUSES IN OREECB 
"TWO companies have approached the mu- 
* nidpal authorities of Athens, Greece, 
with a view to establishing motor omnibus 
services in that city and its suburbs. The 
authorities have refused to grant them any 
special privileges. Nevertheless, one of 
the companies intends to import a number 
of omnibuses and start service as soon as 
possible. Apart from the hostile attitude 
of the municipal authorities this enterprise 
will be handicapped by the heavy duty on 
gasoline and by the unsatisfactory conditions 
of the roads. This is an experiment that 
will be watched with interest, as few Euro- 
pean countries are so poorly served by rail- 
ways as Greece. 

MOTOR STREET CLEANING WAGONS 

pURCHASE of two or more motor 
^ wagons for hauling ashes in the sub- 
urbs of Qeveland, O., has been advocated by 
the superintendent of the street cleaning de- 
partment. It is calculated that two motor 
wagons can perform the work of the nine 
borae-drawn vehicles 



superintendent also advocates the purchase 
of six small automobiles for the use of him- 
self and assistant and the four district su- 
perintendents, at a cost of about $500 each, 
to cover the 435 miles of streets. 

$360,000 FOR GASOLINE CABS 
KTOT long ago the Central Motor Car 
Company, of London, secured a con- 
tract to build 200 gasoline cabs for metro- 
politan use, the purchase price being $360,- 
000. The vehicles are to be delivered with- 
in six months. 

ELECTRIC FIRE ENGINES 

PIE municipality of Charlottenburg, Ger- 
many, is about to institute a service of 
automobile fire engines. A new fire station 
which is being built in Suarezstrasse is to 



be equipped solely with electrically driven 
engines. The sum of $150,000 has been 
voted for the equipment of the new service. 

MOTOR POSTAL VANS 

HTHE Bavarian postal authorities have or- 
* ganized a staff of mechanics to take 
control of the motor vans that are being put 
on the roads to replace the present vehicles. 
A number of these mechanics have been sent 
to Berlin for technical instruction. They 
will receive a salary of 1,410 marks per an- 
num, and be provided with leather uni- 
forms. 

The principal motor omnibus com- 
panies in London buy gasoline in quanti- 
ties of 6,000 gallons, which represents full 
storage capacity in the garages. 
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Gasoline Wagon Operation 

Tips to New Drivers and Caretakers About Things Likely to Escape Attention 



MUCH is said in complaint, and more surmised, of 
the cost of power wagon repairs. Yet it seldom 
occurs either to inexpert operators or owners that steady, 
persistent attention to the vehicle's needs is of all methods 
the best calculated to keep repair bills from mounting so 
high as to be unpleasant to contemplate. Instead of wait- 
ing until something serious occurs to put the wagon out 
of commission, and then pulling a wry face over the 
interruption to service, ordinary prudence should counsel 
that it is better to become so familiar with the principles 
of construction that small troubles may be remedied be- 
fore fliey become chronic and thereby endanger mechan- 
ism which at the outset was not impaired. For instance, 
it frequently happens that a driver hears an unusual 
sotmd in the gear box of his wagon, and instead of im- 
mediately ascertaining the cause thinks it is merely the 
wheels wearing a little. He goes on driving, until one 
day the wagon breaks down. When the gear is taken 
apart he is probably informed the bearings have been 
allowed to wear so much that the shafts have lifted, with 
the result that the wheels have not been running in mesh 
correctly, the teeth are ground away, and it is necessary 
to fit new bearings throughout the gear box, as well as 
several new gear wheels; the sum of which is that he 
cannot have his wagon for four or five days. Errors of 
omission like this are costly. 

ONE CAUSE op ENGINE KNOCKING. 

Drivers frequently complain to the admini^ative 
stable foreman that their engines are knocking, holding 
themselves blameless for this aggravating mischance and 
breathing maledictions upon the heaJ of the wagon maker. 
Examination just as frequently develops that th^ lubri- 
cation is insufiicient and as a result the bearings have 
rapidly worn away. If the engine had been run a few 
days longer, a bearing would probably have broken, and 
the connecting rod would have smashed the crank case. 
As it is, all the bearing parts of the crankshaft have been 
scored, and it is necessary to re-turn them in the lathe 
and make special bearings to fit. It is not always fair 
wear and tear that runs up the repair bill. 

CAREFUL USE OP BRAKES. 

Brakes should be used with judgment, especially 
when driving over greasy streets and roads. With both 
wheels locked the wagon will skid on greasy streets. In- 
juiidous braking with heavy loads will cause rapid wear 
on tires. Careful drivers test their brakes with fre- 
quency, not, however, with such severity as to work mis- 
diief on tires. Novices usually apply the brakes and 
steer in the opposite direction when the rear end of a 
wagon is slipping toward the street curb. In wagons 
with overhanging bodies this ocassionally results in the 
overhang striking a lamp-post, street garbage box, or 
pedestrian. It is safcJr to ease the steering towards the 



curb and not apply the brake. This enables the rear 
wheels to recover, while if the wagon comes in contact 
with the curb the shock is encountered broadside. 

STRAINING THE STEERING GEAR. 

Moving the steering wheel while the wagon is at 
rest tends to unduly strain the joints between it and the 
front wheels. Of course, there are cases when it is dif- 
ficult to avoid moving the steering wheel when the wagon 
is at rest, especially when turning in narrow roads; but 
as far as possible the rule should be adhered to of never 
forcing the steering wheel until the road wheels are mov- 
ing. 

SIGNAL BEPORE STOPPING SUDDENLY. 

Unless certain that there is no vehicle close behind, 
never make a sudden reduction of speed or come to a 
quick stop without giving a warning signal. The cus- 
tomary way of announcing the intention of slowing or 
stopping is to raise one hand in the air, so that those fol- 
lowing may see it readily. Rear end collisions are un- 
desirable, to say the least. 

CARBPULLY EXAMINE PRONT TIRE& 

If the front tires of the wagon are wearing more 
rapidly than they should, it is well to ascertain if the 
wheels are parallel. The least departure from paral-' 
lelism causes sliding friction between the tires and the 
road, with disastrous results to the tires. 

When pumping up a tire raise the wheel dear off the 
ground with a jack. It saves' a lot of strength. 

SUBSTrrUTBS POR GASOLINE. 

Diflferent grades of gasoline may be mixed together 
with fair results. For instance, 65 degrees gasoline may 
be mixed with 76 degrees, but of course reducing the 
density, making about 70 degrees. Experience in mix- 
ing was evidently lacking when the following mixture 
was made: 2 quarts 72 degrees gasoline, 1 quart 68 de- 
grees gasoline, 2 quarts benzine. This mixture reduced 
the density and made a poor fuel, but nevertheless the 
truck made the trip to the oil supply house and return 
without any trouble. Benzine (generally between 60 de- 
grees and 63 degrees Batune) may be substituted for 
gasoline. This being a very low density will give less 
power to the motor. Kerosene may be substituted for 
gasoline. It will work fairly well providing the motor 
is hot, whea the kerosene is applied. It is almost impos- 
sible to start a motor with kerosene when the motor is 
cold, but by the exercise of much patience and crank- 
ing the motor will run by fits and starts until it becomes 
thoroughly heated. If it becomes necessary to use kero- 
sene the spray nozzle of the carburettor will need a little 
larger opening, or the air supply must be cut down. 
After the motor has been run with kerosene the cylinders 
should be thoroughly cleaned out Remember, too, that 
kerosene is very injurious to spark plugs, j 
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Motor Buses For New York 

Big Public Service Company Inquires Abroad For Chassis For Passenger Vdiicles 



Ir is hardly left to th« imagination to interpret the sig- 
nificance of the following communication which has 
just made its appearance in a British power wagon journal : 
Sir : — This company is desirous of securing informa- 
tion concerning the principal makes of motorbuses, both 
foreign and domestic, to enable it to decide upon the 
practicability of acquiring a number of vehicles for opera- 
tion upon its routes in this city. Any assistance which you 
can render, by bringing this to the attention of your prin- 
cipal advertisers, will be very greatly appreciated. 

The conditions in New York City practically pro- 
hibit the use of a double-deck bus. The congestion of 
traffic, moreover, makes it essential that the control of 
the vehicle be flexible to a high degree, permitting, if 
possible, starting from a standstill and accelerating quickly 
to full speed without change of gears, i. e., all on the 
high speed. The vehicle should have, if possible, a seating 
capacity of 28 persons. 

Our present inquiry concerns itself more particularly 
with the chassis, as it would be preferable to import the 
chassis only, equipping it with a suitable body on this 
side. We refrain from furnishing detailed specifications 
at this time, as we are anxious to leave the matter as open 
as possible in order to secure the greatest possible amount 
of information. 

New York Transportation Company, 

Wm. H. Palmer, Jun. (Engineer). 

Hitherto the New York Transportation Company 
has chiefly confined its activities to the operation of ele- 
tric public service cabs. Some time ago, however, it at- 
tempted the operation of an electric bus, but failure marked 
the effort to establish its serviceability. This miscalcula- 
tion, it is but fair to add, was not due to any shortcoming 
in the motive power, but rather to the commercial neces- 
sity for extending the vehicle's operations beyond the safe 
limitations of its battery mileage. This and defects in body 
construction, hinted at in the letter above presented, led 
to abandonment of the enterprise. 

' While the popularity of the company's present ser- 
vice in New York is undoubted, its limitations fully justi- 
fy the management in seeking to widen its sphere of 
operations by the employment of cabs and buses operated 
by other power than electricity. 

Mr. Richard W. Meade, president of the company, in 
the course of a letter recently written to the publisher of 
The Power Wagon, stated : 

This company, which is already the largest user of 
passenger motor vehicles for commercial purposes in the 
world, has large prospective fields into which its business 
can be extended as soon as it can obtain omnibuses which 
can be operated with a fair degree of economy. 

Where these "large prosj>ective fields" lie is, of 
course, of mild concern at this moment. It is highly im- 
portant, however, to observe that the claims have been 
staked, so to speak, and that the expectations they excite 
parallel those which were current abroad a year ago and 
which today have been converted into commercial enter- 
prises of large magnitude; 



Doubtless Mr. Meade is familiar with the fact that 
it is possible to hail a gasoline cab at Waterloo station in 
London and be transported to Brighton, 60 miles away, in 
three hours over splendid highways and by attractive 
scenery, with no more cost for operation of the vehicle 
than is represented by one gallon of gasoline for every 
16 miles. The cabs which make this and similar radial 
long-distance trips from London are fitted with engines 
which develop 10 hp. at 900 revolutions, high tension mag- 
neto ignition, and with body of somewhat unique design, 
it being entirely closed in and usually seating two pas- 
sengers, but with room for three as occasion may arise. 
The appointment of the vehicles is unusually fine. These 
cabs are short, and, therefore, suitable for traffic in large 
cities. The gauge is 4 feet 8 inches, and the wheel base 
only 7 feet. It is worth while remarking in this connec- 
tion that the Scotland Yard authorities, which exercise 
control over all traffic in London, have made it imperative 
that commercial motor vehicles, as well as horse-drawn 
vehicles, shall be easily turned within a prescribed radius 
of 26 feet. 

Probably, also, the chief executive of the New Yo.k 
Transportation Company is aware of the millions which 
have been subscribed within the past six months for the 
purchase of motor cabs and motor buses in all the capital 
cities of Great Britain and European countries, and is forti- 
fying himself against the time when the movement which 
has swollen so large abroad will engulf this country. 

But these are matters of passing moment. 

Apart from the evident intention of the New York 
Transportation Company to expand its commerce, and the 
recognition of the means by which this expansion is to 
take place, there is observable the curious desire to obtain 
information concerning the principal makes of English 
motor buses which, as a matter of fact and recorded 
history, are largely composed of mechanism which has 
been contrived in Europe and put to test on English streets 
and highways. 

Of English motor bus and motor cab manufacture, 
barring coach work, there is barely a trace, or if any none 
available for export to America. Automobile industrial 
conditions abroad are much worse than those which reign 
here. There is insistent and piersistent dejnandj for vehicles, 
with small capacity to supply them. On top of this, the 
few British concerns which are making steam and gasoline 
buses and gasoline cabs are from s x months to one year 
behind deliveries for domestic and colonial use. It is quite 
evident, therefore, that whatever aid the New York Trans- 
portation Company hopes to obtain in order to expand its 
service must come from American manufacturers, who, 
however short they may be on commercial experience, are 
by no means behindhand in matters of construction relat- 
ing to just such vehicles as apparently the big public ser- 
vice company in New York^equires. j 
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At this moment this country alone contains concerns 
who could contract for the manufacture and speedy de- 
livery of gasoline omnibuses and cabs. 

. The import duty upon any omnibus or cab chassis 
which the New York Transportation Company is likely to 
obtain from abroad will make their investment in the vehi- 



' cles double what would be required if the resources of our 
manufacturers were taxed to produce them, while at the 
same time giving no guarantee of excellence which may 
not be duplicated in this coimtry. It is some time since 
American automobile buyers came to a clear recc^ition 
of the trivialities in construction which mark the difference 
between European design and native design. 



FARMERS USING POWER WAGONS 

nPHE tenants on an English estate are 
* about to institute a motor service on a 
co-operative system for running to mar- 
ket centers. The use of motor traction 
by agriculturists is making satisfactory 
progress in England, and the railway 
companies are actively co-operating. 

In another part of the country the 
large landholders and farmers have co- 
operated to obtain the service of automo- 
biles in getting dairy products to market. 

The secretary of the Agricultural 
Organization Society states that the co- 
operative employment of automobiles by 
farmers reduces the cost of haulage 
from and to remote rural districts so 
materially as to make a considerable ad- 
dition to the profits of farmers. In at 
least one instance it has been calculated 
that^the productive value of certain land 
has been increased by fully fifty per cent 
in consequence of the introduction of the 
motor wagon service. 

WORM GEAR DRIVEN BUSES 

Ar the Paris automobile exhibition in De- 
cember, 1904, one of the French manu- 
facturers showed a vehicle in which a worm 
driving a specially cut hollow-toothed 
straight spur wheel took the place of the 
ordinary bevel gear drive. The pitch of the 
worm was high enough to permit power 
transmission from the spur wheel to the 
worm, as well, so that no difficulty was ex- 
perienced in pushing the vehicle to and fro 
when the power was off. A similar princi- 
ple has been incorporated in the driving 
system of the Dennis omnibuses, which are 
among those most popular in London at 
present. 

FIRST MORGUE MOTOR WAGON 

rIE authorities of Pittsburg have de- 
cided that with a few minor changes, not 
affecting the mechanism, the automobile 
ambulance used in Washington, D. C, by 
the government will serve as a model for 
the construction of a county morgue motor 
wagon. Although the purchase of the wagon 
will not be decided upon until the commis- 
sioners meet, it is understood that all agree 
to the arrangement and that bids will be 
advertised for in a short time. 

There arc now over 400 motor buses 
operating in London. 



Four motor wagons have been sent from 
Germany for use in the campaign against 
the Herero rebels in Southwest Africa. The 
consignment consists of the three wagons 
for goods transport, and one to carry men. 

It is proposed to supply agricultural 
produce direct from the producer in the 
southwest and central parts of Essex to 
the consumer in London by means of 
power wagons. Some very influential 
people are interesting themselves in the 
venture. 

The Munich civic authorities have 
ordered a motor wagon for use in con- 
nection with the municipal power works, 
having arrived at the conclusion that a 
self-propelled vehicle is indispensable for 
effecting rapid control of and repairs in 
their high-tension cables. They intend to 
purchase, at a cost of $4,050, a vehicle 
which will be provided with a roof for 
carrying repairing tools and materials. 

The head of a famous firm of coach 
builders recently told a daily newspaper 
representative that the trade was suffering 
very severely owing to the popularity of the 
automobile. The introduction of the rubber 
tire, too, has added so many years to the life 
of the carriage that wealthy people who for- 
merly had their carriages touched up an- 
nually now only do so t\ery three or four 
years. 



QUICK LOADING DEVICK 

IN order that delay in loading may be 
* avoided the makers of a gasoline trtick 
used abroad make provision for the em- 
ployment of two separate and interchange- 
able bodies, the loaded body being dropped 
on to the chassis by means of a crane. The 
time thus saved permits the truck to be 
operated at maximum economy. 

SELLS MULES— BUYS POWER WAGONS 

r IGHT mules and four wagons, owned 
by the Toledo Transfer Company, 
have been sold to make room for two 
power wagons. The stockholders of the 
company expect to gradually replace their 
entire mule wagon equipment by the em- 
ployment of motor vehicles. 

A motor omnibus company in Cairo» 
Egypt, expects to have 50 or 60 vehicles 
in service within the next three months.. 
The Alexandria Tramway G>mpany has 
followed the example of certain English 
tramways, and is about to order motor 
buses to feed its system. 

The Portuguese government has 
ordered four 5-ton power wagons and 
ambulance. The wagons draw 3-ton 
trailers. They are for use in the rough 
country in the Portuguese possessions in 
West Africa. 
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Typical Brewery Installation 

No Account Kept of Costs of Operating Although Wagon Economy is Quite Apparent 



/^NE of Geveland's leading breweries, 
the Lcisy Brewing Company, is oper- 
ating three 5-ton electric trucks in the de- 
livery of keg beer. One of these was pur- 
chased three years ago, while two others 
were installed last July. The fact that the 
company bought two more machines after 
trying one for two years is in itself a sub- 
stantial endorsement of the efficiency of the 
wagons. The first wagon purchased was 
equipped with two 8-horsepower motors, 
driving on the rear wheels with double re- 
duction gears. The other two are equipped 
with two 5-horsepower motors, geared di- 
rect to the rear wheels. The older truck 
weighs 7,800 pounds, while the newer ones 
each weigh 9,200 pounds. All three wagons 
have 44 cells of battery. The batteries weigh 
about 2,400 pounds, and have a capac- 
ity of 224 ampere hours, 110 volt current 
being used. 

The company operates 25 horse driven 
trucks in addition to the three electrics, and 
owns in the neighborhood of 100 horses. Its 
stables and yard cover about half an acre. 
It has its own blacksmith shon where re- 
pairs to the electrics are made. The power 
wagons are kept in a separate barn, fitted 
with cement floor and wash rack for clean- 
ing. Here is a switchboard, equipped with 
ammeters and voltmeters for several cir- 
cuits, so that all of the wagons can be 
charged at once. Current is obtained from 
the company's electrical plant in the 
brewery. 

No record is kept of the amount of cur- 
rent consumed, nor of the cost of current in 
the station. The company figures that as it 



Maybe not Let us see. The manager 
states that they bum 25 tons of coal per 
day, adding: "I don't think it would make 
any difference in our fuel consumption 
whether we charge those batteries or not" 
Perhaps not But a little calculation, 
something like this, tells a different story: 
Fifty-six amperes at 110 volts equals 6.16 
kilowatts; three cars each operating ten 
hours daily equals 184.8 kilowatt hours per 
day^ at 2 cents per kilowatt hour, probably 
the cost of generating current in a plant of 
this size and character, would equal $3.69 
for current consumed. 

This estimate, however, is not exactly 
fair in this instance, because it is the prac- 
tice to charge the wagons for about an hour 
at noon, at which time a considerable por- 
tion of the motor load throughout the plant 
is not operating, and again for three hours 
in the evening, when the '^lant is practically 
all closed down except for a few small mo- 
tors in certain departments and the illumi- 
nation, which latter is a small part of the 
load. The charging of the power wagons 
usually comes at a time of minimum load 
and has a steadying effect upon the load for 
the day, which is a most advantageous ar- 
rangement for an isolated plant of this kind. 

The wagons are operated by the regular 
drivers of the beer wagons, three of them 
having been "broken in" for this service. 
The men receive the same pay as the other 
drivers, and if a wagon goes out of com- 
mission its driver immediately takes a horse- 
drawn vehicle over the route of the disabled 
power vehicle. There is one disadvantage 
to this arrangement. The drivers object to 



owns the plani the cunent costs nothing.Uli^jknaking kmger runs with the power wagons 



than is customary with the horse-drawn 
vehicle. The company has humored the 
men in this respect, so that it docs not get 
any greater mileage out of its power wagons 
in a day than it formerly did from the horse- 
drawn wagons, which they have superseded. 
The routes have not been rearranged to ac- 
commodate the greater speed of the elec- 
trics. Frequently, the power wagon men 
get back to the barn earlier than the horse 
drivers, in which event they put in their 
time caring for the machines. One of the 
drivers has had charge of the first machine 
since it was installed, and has acquired con- 
siderable skill in caring for it and the oth- 
ers. He now has supervision of all tiiree 
machines, but they have had no expert at- 
tendance at any time since their installation. 

Motors have required very little atten- 
tion. The trucks are fitted with solid rub- 
ber clincher tires, seven inches wide. On 
an average of about every six months the 
tires have had to be reset and revulcanized 
at an expense of $12 to $15 each. The old 
wagon in use three years has hzi one new 
set of tires at $100 to $125 each. It is die 
practice to have an extra wheel and tire 
always in good condition, so that a car is 
not laid up for tire repairs. It has been the 
practice to have the batteries overhauled and 
cleaned about every six mondis. This has 
been done at a local factory at an expense 
of about $70 each. The driver in charge of 
the wagons has studied this work and in 
the future expects to do it himseli He be- 
lieves that the positive plates should be re- 
newed about once a year, which will cost 
about $100. The cells are tested weekly 
with hydrometer and are maintained at a 
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specific gravity of from 1,250 to 1,300. As 
already stated, the batteries are charged for 
an hour at noon and from 6 to 9 each even- 
ing. 

The routes have been chosen with a view 
to avoiding grades and unpaved streets. It 
has been very difiBcult to select paved routes, 
as a large number of the cross streets are 
unpaved, while the character of the service, 
customers being scattered all over the city, 
with a great many of them in the outlying 
districts, makes it rather doubtful if the 
company will put on many more of the 
wagons until a greater proportion of the 
streets are paved. The trucks have no lack 
of power, and they are frequently over- 
loaded. 

The brewery and charging station are 
not in an ideal location. It is located on 
the west side of the city, while the bulk 
of the trade and the majority of the paved 
streets are on the east side. One of the 
routes covers the downtown district, and 
over this one of the power vehicles is used 
most advantageously. The route covers a 
district about three-quarters of a mile wide 
by about two miles long. In it there are 
47 customers, the majority of them large 
consumers. All the streets in this district 
are paved, and there is but one long grade, 
4 per cent, which is descended when the ve- 
hicle is loaded and ascended on the return 
trip when it is loaded with empties! Usually 
the car makes two trips a day over this 
route, 'but on hot "thirsty" days it makes 
three and four trips. 

No. 2 wagon covers a west side district 
three miles long by a mile wide. It supplies 
24 customers and makes two trips a day. A 
considerable portion of its route is over dirt 
roads. Its district lies nearest to the sta- 
tion, so there is less waste mileage. 




Lelsy Truck Taking Juice. 

No. 3 wagon covers a district two and a route, the load 
half miles long by half a mile wide, in which 
there are about 25 customers. This wagon 
labors under the disadvantage of having a 
trip of two and a half miles before its first 
customer is reached, carrying full load. 
Three times a week it makes two trips a 
day, and one trip each of the other three 
days. 

The average daily mileage of each wagon 
is about 25 miles. It is the practice to load 
about six tons at the start, but as there are 
large consumers at the beginning of each 




Drivers Handle Their Own Freight. 



is lightened considerably 
early in the trip. Returning to the brew- 
ery, the empty barrels weigh about a ton. 
On the wagons which have the longer runs, 
and which encounter considerable sand, tno 
voltage usually drops from 65 to 70, so that 
the return is not made at maximum speed. 
This reduces the saving in time for the en- 
tire route somewhat, but it is considered 
advantageous of the life of the battery, as 
the greatest vibration comes when the car 
is light. 

The drivers say each truck do^ the 
work of four and perhaps five horses. 
When the trucks are out of service it is 
necessary to use three and sometimes four 
horses to handle the same loads, but (he 
usual practice then is to load ligliter and 
make more trips. The trucks have lost very 
little time from being laid un for repairs, 
due to the practice of having duplicate 
wheels and batteries. 

Due to the practice of charging the oper- 
ating expenses to the general "teaming 
account," and keeping no account of mileage 
or current consumption, it is impossible to 
gather any intelligent idea of the actual 
economy of this installation. 



The retail price of gasoline in London 
has recently been quoted at 36 cents a gal- 
lon. In Germany it is often quoted at a 
higher rate. 

In Leeds, England, the city authorities 
have established a municipal department 
for the maintenance of automobiles. The 
council provides motor vehicles for its 
lighting and tramway committee, a motor 
driven derrick, a motor van, motor omni- 
buses and other motor conveyances. 
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SAVING $1200 A YEAR 

CONSIDERABLE publicity has already 
been given to the economical value of 
the gasoline wagons employed in the service 
of the Chicago Public Library. It is re- 
printed again for the purpose of showing 
how accurately performance can be made to 
tally with expectation in the matter of oper- 
ation when power wagons are entrusted 
to the care of skilled hands: 

"Having just verified the cost of main- 
tenance of the Knox automobile in the Li- 
brary service for th« past year, I am pleased 
to submit a copy of the figures. November 
1, 1904, 1 submitted to the board of directors 
of the, Library the following estimate of 
cost of running the automobile per month, 
and after a year's service I find thie actual 
cost was as follows : 

Monthly Cost 
Estimated. Actual. 

Gasoline, oil, etc $27.00 $29.75 

Tires 16.00 17.08 

Repairs 22.50 18.15 

Total $64.50 $64.98 

Average daily mileage, 48 miles. 
"The work was formerly done by two 
wagons and five horses; saving over horse- 
wagon service, $100.00 per month. The fact 
is that a greater saving could have been 
made if we had bought gasoline and oil in 
large quantities. The gasoline and oil for 
the first six months averaged $36.50 per 
month, and for the last six months $23.00 
per month. The other two automobiles are 
giving perfect satisfaction. 

. (Signed) W. A. Purer, 

Supt. of Delivery Stations." 
Chicago, Nov. 26, 1905. 

• ♦ 

A feature of the new German budget, 
which imposes a graduated scale of taxes on 
motor cars, among other objects of luxury, 
is the provision exempting automobiles used 
for mdustrial purposes. 



AN IMPORTANT CONVERT 
'T'HE most widely known trucking com- 
* pany in Europe is Pickkfords, Limited, 
which has been in existence upwards of 
three hundred years. The close association 
of the firm with steam railway interests has 
been a large factor in building up its busi- 
ness. It is of more than ordinary interest, 
therefore, that this concern is now making 
liberal use of power wagons of all descrip- 
tions. Some idea of the magnitude of this 
firm's operations may be gathered from the 
fact that 300 tons of iron are annually re- 
quired for shoeing its horses and 17,500 tons 
of provender for feeding -them. 

MOTOR BUSES IN CEYLON 

IN the island of Ceylon a company has ac- 
* cepted the conditions of the government 
for running a service of motor cars for mail 
purposes on the Anuradhapura-Trincomalee 
section. The contract is in force for five 
years, with the option of renewal for an 
equal period, at a subsidy of 25,000 rupees a 
year. The order for suitable cars is to be 
placed at once in England, and the service 
will probably be started in July. The cars 
will carry the mails and six passengers. 

A motor hearse is operating in Paris, 
propelled by a 24 hp. gasoline engine. 

The public printer at Washington, D. C, 
is preparing to employ automobiles in the 
service of thie government printing office. 

Carson, Pirie, Scott & Co., department 
store of Chicago, have bought a two-ton 
Knox gasoline truck. 

Automobile ambulances will be put into 
service by several Paris municipal hospitals. 
It is the intention of the superintendent of 
the hospitals to gradually replace all horse- 
drawn ambulances with motor vehicles. 



LOGAN AIR-COOLED MOTOR 

EXPERIENCE has demonstrated to the 
makers of the Logan delivery wagons 
that it is desirable to cool a motor develop- 
ing up to 10 hp. by means of an air blast 
from a fan attached to the main crank 
shaft. 

The Logan motor is two cylinder op- 
posed, cooled by means of sheet copper 
flanges which are perforated and tapered so 
as to nest over each other on the cylinder 
body, which is one-quarter inch thick, 35 
of these flanges being necessary to cover the 
cylinder length. Each cylinder has 54 square 
feet of sheet copper radiating surface. A 
point of the highest thermal importance is 
the manner of mounting the flanges on the 
cylinder, insuring close contact- of the cop- 
per and the cylinder wall throughout the 
entire range of working temperature, en- 
abling the Logan motors to use 75 pounds 
compression without overheating, thus giv- 
ing the engines extraordinary power for the 
cylinder diameter and efTecting a saving in 
fuel over air-cooled engines of lower com- 
pression. The cooling is mr terially assisted 
by an 18-inch 6-blade fan attached to the 
forward end of the crank shaft. 

A combination motor ambulance and po- 
lice patrol wagon is in service in Philadel- 
phia. 

The Compagnie Generale des Onpiibus, 
whose three horses abreast are such a feat- 
ure of the Parisian streets, has decided to 
order twenty-two motor omnibuses. 

An attempt is about to be made to run a 
motor omnibus service in Cairo. The So- 
ciete des Omnibus du Caire has imported 
two types with which trial runs are at pres- 
ent being made. Should the result be satis- 
factory a further order will be placed, and 
an efficient motor omnibus service initiated. 




Logan Air Cooled Motor. 
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Stabling Electrics 



A Brief Review of Stable Economies Afforded by the Emplo3rment of Electric Vdiicles 



NO great outlay is necessary in order to suitably equip 
a small electric wagon stable. The required appar- 
atus is simple and standard. The stabling of a large num- 
ber of wagons does not require investment in proportion 
to what is needed for a few vehicles. Indeed there are 
economies to be practiced in stabling large numbers of 
wagons which would not ordinarily be suspected by a 
firm considering their emtployment for the transpiortal- 
tion of merchandise. 

Stable wages, so important in the operation of any 
type of power wagon, are heavily reduced where only 
electric wagons are employed. This is one of the marked 
advantages afforded by the use of electric vehicles, 
and largely accounts for the superior economy they show 
when a considerable number of them are employed. 

One competent battery care taker can give the re- 
quired attention to one hundred batteries in active service 
just as conveniently as he can give atention to one, and 
further can guarantee that 100 per cent of the service 
batteries shall be in service all the time. The same qual- 
ity of expertness, however, is required for the care of one 
battery as for the care of a hundred; hence, if only one 
or two light vehicles are in service, an expert must be 
regularly employed to get the best results. In many cases 
sufficient funds are not available for the employment of 
such a man in such limited service. When this is the case, 
it is generally expedient as a matter of economy to use 
gasoline vehicles. Storage batteries do not require con- 



tinuous expert attention ; on the contrary, they only need 
occasional expert treatment. But however* small the care, 
it is absolutely essential that it be of an expert character. 

One careful battery man, one boy and one washer 
complete the pay roll of a small electric wagon stable. 

It is to the advantage of the electric wagon stable 
that the rate of insurance is no higher than is quoted for 
buildings where horses are stabled. 

A great many people are made timid over the em- 
ployment of electric wagons by the thought that there is 
something mysterious in the agency employed as a motive 
power, as well as the factors required in charging. As 
a matter of fact, the elements which enter into the main- 
tenance and operation of electric wagons are unusually 
simple and capable of the most perfect control. It is not, 
however, to be inferred from this that such vehicles are 
equal to all city uses, for it must be clear to those who 
have given even the most casual study to the subject that 
when the safe battery mileage of the electric wagon is 
exceeded, the employment of gasoline or steam vehicles 
becomes imperative. Operated within its battery mileage 
limitations, however, the electric wagon shows, and has 
shown, abundant ability to supersede horse-drawn wagons 
and compete with rival forms of power wagons. 

In the majority of cities where electric wagons may 
be operated the current can be delivered to the stable by 
the local light and power companies, which aire ready to 
perform all such service in the way of wiring, etc., free 
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Taking Voltage Reading of Individual Cells. 

of charge. The number of rheostats which will be re- 
quired wholly depends upon the number of vehicles which 
are to . be charged at one time. Thus, for example, a 
stable in which 40 electric wagons are housed might, if the 
service was operated night and day, get along with half 
as many rheostats, while if the vehicles were only em- 
ployed in the day time, and charging was done at night, 
more rheostats would necessarily be required. Where 
the current supplied by the light companies is not direct 
110 volts, they will often furnish the necessary equipment 
to transform the current and give the correct voltage. 
Rheostats may be put back of each charging plug, and 
the man in charge of the stable may make the round of 



Taking out an Element to Examine for "Mud" or Sediment. 

vehicles occasionally in order to read meters, or a switch 
board may be placed at some convenient central point in 
the stable, so that this work may be performed with little 
exertion. Such current is bought by meter measurement, 
by the kilowatt, at a* flat rate. 

A number of concerns now employing electric power 
wagons generate their own current at a cost of 2 cents 
per kilowatt, using cheap gas. 

The cleanliness, compactness, reduced risk from fire, 
and low cost of electric wagon stable operation combine 
to give it advantages not possessed to the same degree by 
a stable of any other kind. 




Lead Burning of Connecting Straps, □jgjtjzed by OjOO^IC 
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Miinicipal Vehicles 

Record of Some Fine Performances of Motor Wagons in Municipal Service Abroad 



YEARS ago, before the economic advantages of the 
industrial automobile were widely attested, munici- 
pal engineers in this and other countries declared in many 
a congress that the heavy-footed and soiling horse was 
an unsanitary nuisance and on that account should be kept 
off the streets. At one gathering in 1898 this sensible 
resolution was adopted : 

"That this conference of municipal engineers, assembled in 
conjunction with the Congress of the Sanitary Institute, is of the 
opinion that the extended use of motor vehicles should be encour- 
aged by county, municipal, urban and other- authorities, in view 
of the fact that the free employment of such vehicles will contri- 
bute to the general improvement of the sanitary conditions of 
streets and towns ; and this congress recommends that the Sanitary 
Institute make known this opinion as widely as possible." 

As an example of the foul street conditions which 
people in a large city are accustomed to endure, consider 
London, with its 81,200 horses stabled in the city proper. 
Veterinary and health authorities agree that tht daily 
excreta of each animal will average 30 pounds of solid 
and about five quarts of liquid matter. Assuming that the 
excrement deposited in the streets is one-third solid and 
one-fourth of it liquid matter, we arrive at the conclu- 
sion that 362 tons of solid and 23,337 gallons of liquid 
horse manure are deposited in the streets of Loiidon every 
day, while the daily amount of manure deposited in stables 
is over 725 tons of solid and 76,131 gallons of liquid 
matter. 

THE FILTH OF A BIG CITY 

The filth and costliness of horse traffic plead power- 
fully for its abandonment. By the way, it must be remem- 
bered that the city of London does not include the whole 
area that is usually implied by its mention.. Outside of 
the city proper there is a large district which is also un- 
der corporation control, and the horse filth daily deposited 
there is even greater than that described above. 

But it is not alone because health conditions would 
be vastly improved by the retirement of horses from streets 
that municipal authorities are now displaying keen interest 
in the use of power wagons. There is decided economy in 
their employment — a statement, unhappily, more fully 
corroborated by foreign experience than domestic. Great 
Britain, France and Germany are far more enlightened 
than America in the use and economy of municipal motor 
wagons. Streets are watered and brushed, supplies are 
transported, dust and garbage removed, and repairs made 
to damaged electric wires by means of motor vehicles 
owned by thirty odd municipal corporations in England. 
In one instance a municipality even operates motor buses. 

MUNICIPAL HAY AND GRAIN WAGON 

The whole world has heard of Glasgow's thrift in 
municipal management. The city has used power wagons 
since 1904, hauling hay and grain from the docks and 
railways to the municipal granary, and distributing the feed 
to the municipal stables. The vehicles are too low pow- 



ered to collect garbage as cheaply as such service can be 
performed by horses, although originally they were pur- 
chased for that purpose. 

Aberdeen is another Scotch city which uses the power 
wagon. Its street railway lines are owned by the munici- 
pality. The electrical engineer in charge, speaking of the 
value of the motor tower wagon, is quoted as saying : "This 
department purchased a 2-ton lorry chassis fitted with a 
four-cylinder 20 hp. engine at, roughly, a cost of $3,500, 
and upon this we constructed, with our own workmen, a 
tower for inspection and repairs to our electric tramway 
overhead equipment. It is necessary for any system of 
electric tramways of any size to liave an emergency tower 
wagon standing ready for any breakdown which may occur 
to the overhead equipment. While these breakdowns are 
rare in a well-equipped system, it is impossible to guard 
against all classes of breakdown. Take the case of a 
large bunch of telephone wires falling and burning through 
the guard wire. The alternative to having a mechanically- 
driven vehicle is to keep a pair of fast horses always ready 
for this emergency work. Due to our having obtained 
a motor tower wagon at the commencement, I am not in a 
position to state what economies we have made by adopting 
the gasoline wagon instead of horses; but the saving is 
considerable. The cost of repairs to our motor wagon is 
trifling, but up to the present — and we have had it installed 
some three years — the annual expense entailed has been for 
one new tire, due to the old one being badly cut. We use 
solid tires. We can obtain a speed of 12 miles an .hour 
on the level, and the average load, with three men and the 
necessary tools and appliances, is over two tons. We use 
no trailer. We have this wagon for transferring men and 
tools in the case of a broken axle of a tramcar, and have 
found the same of considerable service in connection with 
this form of trouble. Roughly speaking, the annual cost of 
up-keep, including interest, depreciation, wages, repairs, 
msurance, stores and sundries, is about $600. It should 
be borne in mind, however,, that the drivers are engaged 
on street car repairs during the whole of the time they are 
in the sheds ; only a portion of their wages, therefore, are 
charged against the motor wagon." 

MUNICIPAL MOTOR TOWER WAGON 

Bradford is a singularly progressive English manu- 
facturing city. The general manager of its street railway 
lines, which also are owned by the municipality, testifies as 
follows in praise of the efficiency and economy of the motor 
tower wagons employed : "At present this department has 
in use two tower wagons, one of 6 hp. and the other of 
14 hp., one of which, however, is about four years old 
and another about three years. The cost of the 6 hp. 
wagon was about $2,500, and of the other about $3,550, 
but, of course, these prices are somewhat in excess of 
what similar wagons could be bought for nowadays. They 
are used for erecting, maintaining, and repairing overhead 
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equipment. I regret that I am unable to give any idea of 
the approximate economy effected by the use of these 
wagons; but that it is very considerable will be inferred 
when the distance they can cover in a limited time is taken 
into consideration. As to whether motor wagons have 
proved inferior to horse haulage, I can emphatically say 
'No/ as they are well suited for any class of work a horse 
can do ; in fact, on heavy gradients, and for frequent starts, 
as is necessary in examining overhead wires, they are far 
in advance of horses. I am unable to give any idea as to 
the cost of repairs for these wagons per annum, nor would 
it, perhaps, be quite fair to make a comparison between 
these motor tower wagons, which are, as previously men- 
tioned, several years old, and more modern and more pow- 
erful engines which can be obtained nowadays. Solid 
6-inch rubber tires on the back wheels, and 4-inch on the 
front wheels, have proved very satisfactory. The average 
load, including weight of tower wagon, engine, chassis, 
and repair material carried, is about 3 1-4 tons, and this is 
also about the maximum. The average weekly mileage for 
each wagon is about 100. As this may appear very small, 
it would be as well to point out that these wagons are 
used in the daytime for emergency and breakdown calls, 
very much in the nature of a fire engine, and, consequently, 
some days they are scarcely required at all, the mileage 
stated being principally made up on night work. It will, 
of course, be obvious that these wagons are used for the 
carriage of men, tools, etc., to various parts of the tram- 
way system. I should have no hesitation in recommending 
the purchase of vehicles of this class should any be re- 
quired in the future." 

MUinCIPAL GENERAL UTILITY WAGON 

The following report from the engineer of Burnley, 
another English town, is interesting, as showing the highly 
profitable work of which even a discarded type of steam 
wagon is capable: "The motor wagon has been in use 
since June, 1902. It cost $3,000. The frame of the vehicle 
is of channel steel 6 inches by 2 1-2 inches by 2 1-2 inches 
by 3-8 inch. The wheels are of the gun-carriage type, the 
front wheel tires being 5 inches wide, and the back wheel 
tires 10 1-2 inches. The length over all is 19 feet 6 inches, 
and the width over hubs 6 feet 6 inches. The tare weight, 
exclusive of water and fuel, is 5 tons, and in full working 
order 6 tons. The internal measurement of the wagon is 
12 feet by 5 feet by 1 foot 6 inches, and when carrying 
sand or ashes the depth can be increased by sideboards to 
2 feet 6 inches. The load usually carried is from 4 1-2 to 
5 tons. The height of the wagon bottom from the ground 
is 3 feet 6 inches. The work consists of hauling ashes, 
coke, and stone, or any material used in streets or roads. 
It is also found useful at times for shunting railway cars 
on our private sidings. The wagon requires a hard, well- 
formed road. The district travelled is hilly, with a consid- 
erable proportion of macadamized roads. If the roads 
are at all slippery or greasy, it is necessary to have a man 
in attendance, in addition to the driver, to throw gravel 
or some gritty substance under the wheels, and this has 
been so frequent that the motor wagon is never sent out 



now without the second man. This necessity for a second 
man might probably be largely obviated if some mechanical 
appliances were fixed to the wagon, enabling the driver, 
by using a foot lever, to scatter the grit substance under 
the wheels. A considerable item is that for repairs. At 
least $5 per working week is expended on repairs, and, in 
addition, the wagon is laid up 10 per cent of its time while 
repairs are being carried out. It is also stopped about 
7 per cent of its time for cleaning. The driver is a fairly 
skilled workman, and is able to do the ordinary repairs. 
He, however, assists in loading and unloading when not 
engaged with his engine. The wagon works nine hours per 
day and the driver 10 hours. It is stabled on Saturdays 
for cleaning. During three years the journeys of the motor 
wagon have, as far as possible, been 1 1-2 to 2, and occa- 
sionally 6, miles out from the depot (320 journeys of the 
latter distance being travelled). The cost of hauling one 
ton a mile by the motor wagon is $2.02, as against $2.50 
with horses, assuming that a horse, cart, and driver be 
hired at $1.86 per day of nine hours. This includes the 
out and in journey, and the time for loading and unload- 
ing. We find that for long journeys the motor wagon is 
more economical than horse haulage, but in short journeys 
it is considered of no advantage, owing to the time taken 
up in loading. Appended is a statement of the work done 
and the cost of same during the three years, and I may 
point out that in making up the cost of haulage by the 
motor wagon I have allowed the sum of $463.32 per annum 
for interest and sinking fund, the interest being at the rate 
of 3 1-4 per cent, with repayment spread over 7 years : 
WORK DONE BY WAGON IN THREE YEARS 

Hauling 6,060 hours 

Shunting, at 60 cents 283 '* 

Private work, at 60 cents 121 '* 

Under repairs 869 " 

Under cleaning 573 " 

Not working, ground slippery 204 " 

Total tons carried 11,258 

Total miles travelled 10,250 

Total tons carried one mile 23,157 

At an average cost of $2.02. 

THREE YEARS' COST OF OPERATION 

Repairs $ 672.00 

Fuel 195.00 

Oil for engine 28.80 

Wages— 1 man 1,012.00 

Wages— 1 man 797.36 

Oil for bearings 39.00 

Insurance 28.80 

Interest and sinking fund on $3,000 at 3^4 per 
cent for seven years 1,389.96 

$ 4,162.92 

Less shunting and private work 242.40 

Cost of hauling 23,517 tons by motor wagon 

at $2.02 ^$3,920.52 

Cost of hauling 23,517 tons by horses at $2.50. $4,938.56 
Being a saving by the motor wagon of $1,018.04 
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MOTOR WAGON FOR RSFUSE CX)LLECTION 

In Bootle, another English town, the steam wagon 
and trailer are used by the municipality for watering and 
brushing of streets and collection of horse refuse, the 
trailer being used for refuse collection work. The trailer 
covers 60 miles each week, but the street cleaning vehicle 
covers 200 miles each week. 

MUinCIPAL SAVING OF 35 PSR CENT 
Norwich is another large English city which employs 
the steam wagon. Its city engineer recently reported as 
follows to the corporation council : "As instructed at your 
last meeting, I have prepared an account showing the cost 
for one year of motor haulage as compared with horse and 
cart, and a further statement showing the cost per ton 
mile of haulage by steam wagon as compared with that by 
horse and cart. The cost of running the steam wagon for 
a year, including wages, oil, packing, waste, water, boiler 
insurance, rent of shed and lighting thereof, repairs and 
depreciation (which I have estimated at 30 per cent per 
annum) is $1,578.64. Ditto for one horse and cart, but 
allowing 12 1-2 per cent for repairs and depreciation, 
$521.04. A week's work of the steam wagon when en- 
gaged in hauling macadam comprised 340 ton miles; the 
cost thereof worked out at 8 cents per ton mile. A week's 
similar work with horse and cart, between the same ix>ihts, 
comprises 81 1-2 ton miles at the cost of 12 cents per ton 
mile. From these figures it will be seen the cost of haul- 
age with horse and cart is 35 per cent in excess of the 
same work with your present 4-ton steam wagon. With an 
up-to-date 5-ton steam wagon the total annual cost would 
be probably less than that of the present 4-ton steam 
wagon, whilst its working capacity would be 25 per cent 
greater. In the case of a 5-ton steam wagon the cost per 
ton mile for haulage similar to that herein dealt with will 
be about 6 1-2 cents, whereas the cost of identical work 
with horse and cart is 66 per cent greater. If, instead of 
dealing with the corporation's own horses, a comparison 
is made with your contract ton mile haulage, which, for 
the distance in question, works out at 14 1-2 cents per 
ton mile, the cost thereof will be found cent per cent in 
excess of haulage with a 5-ton steam wagon, or 20 per cent 
in excess of the cost with the corporation's men, horses and 
carts. Girtage from the gravel pits under your gravel con- 
tract would for the distance amount to 16 cents per ton 
mile, or about one cent per ton in excess of the ton mileage 
contractor's charges which we have to pay. For certain 
work, quite apart from the question of cost, the motor 
offers very great advantages, notably for- the haulage of 
fuel to the Asylum and Isolation Hospital, to which insti- 
tutions my department has to deliver more than 1,000 tons 
per annum ; also in the watering of suburban roads. With 
horse-drawn water carts it is practically impossible to 
water these roads, the cost being so great in consequence 
of the length of haul and the comparatively small loads 
which can be taken. During the past summer, when the 
steam wagon could be spared from coal or macadam haul- 
age, it has been employed on such watering; but, in conse- 
quence of the other demands upon it, only very intermit- 
tently. Such services as it did render, however, in this 



connection proved valuable in preventing the brcaking-up 
of roads in dry weather. It would be very advantageous 
if I were in a position to more regfularly water these roads. 
It is of great convenience to be in possession of an appli- 
ance, such as a motor wagon, which enables the rapid dis- 
charge of cargoes, seeing that most macadam and a very 
large proportion of the coal used by the city comes by 
water, and if craft are delayed the demurrage charges 
are very heavy." 

ANOTHER EXAMPLE OF ECONOMY 
Another, and final, demonstration of the municipal 
economy to be gained through the use of power wagons 
is furnished by the city of Westminster, whose eng^eer 
has charge of three motor vehicles, costing about $6,750, 
for watering streets and collecting garbage. This official 
reports as follows: "All the vehicles are provided with 
interchangeable bodies and solid rubber tires. One wagon 
was purchased for street watering exclusively ; in the case 
of the other two, the purchase was to enable the house 
dust of the district, large in quantity, though light in 
weight, to be speedily removed from the street kerbs be- 
fore ten o'clock in the morning, and, subsequently, by an 
interchange of bodies to continue in street watering during 
the rest of the day. As to the advantages to be obtained 
from the use of motor wagons, much, I believe, depends 
upon the need for their constant use both day and night; 
in this case they may reasonably be considered to take the 
place of three sets of horses during the 24 hours, and, if a 
motor wagon has a capacity in van loads of six cubic yards, 
approximately double the size of the ordinary dust vans, 
with a trailer of a further six cubic yards, making in all 
12 cubic yards, it can be seen that under favorable cir- 
cumstances the use of such a motor day and night would 
take the place of some 12 horses. Under these favorable 
circumstances there would be little doubt that the use of 
the motor wagon would be cheaper than horse traction, 
but there are also advantages of emplo3ring motor wagons 
on many considerations than those of economy. They are 
always ready for their work, they do not produce dirt in 
the streets which horses produce, and they can pass in 
crowded traffic with greater freedom, and can apparently 
be guided and turned more expeditiously. With regard to 
the use which your committee might make of additional 
motor wagons, possibly that of street watering in the 
daytime and at night is the greatest, unless a more extended 
collection by day of house refuse is made in the morning 
from the street kerbs. It must be obvious to anyone that 
the use of a motor wagon stopping at premises where a 
weekly collection is to be made by shovel and basket, en- 
tailing a wait at each place, would be probably a wasteful 
expenditure of power, but for expeditious collection of 
house dust from receptacles placed on the kerb, or from 
conveniently accessible positions on private premises the 
use of the motor wagons offer advantages far beyond those 
of the ordinary dust cart. Having been directed particu- 
larly to refer to the work done by the motor wagon in 
street watering, as compared with the horse water van, I 
beg to report that the capacity of the motor wagon tank is 
about 860 gallons; that of the horse-drawn wagon about 
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400 gallons. In traffic the speed of the motor water wagon 
averages 6 miles per hour,- as compared, with 2 1-2 to 3 
miles per hour of the hof-se wagon, and I find that, faking 
into consideration the time saved in the smaller number 
of occasions for stopping for filling purposes, one of the 
motor wagons can keep damp as great an area, at least, as 
two horse-drawn wagons, and in large areas one motor 
wagon would be equal to three horse wagons. In accordance 
with your directions to give the comparative cost of horse 
power and motor power for municipal work, the following 
is an estimate of the cost prepared in 1901, modified after 
an experience of four years' working: 

MOTOR WAGON COST PER ANNUM 

Interest and return of capital, spread over ten years. $396.04 

Fuel 528.00 

Wages, two drivers at $8.88 per week. . . : 923.52 

Repairs (working night and day) say, 20 per cent.. 672.00 

Lubrication, etc 96.00 

Insurance 15.36 



$2,629.92 

"Equivalent to, say, $7.20 per day by motor power 
(for street watering or for watering, dust collection and 
flushing). It will be seen that the above provides for work- 
ing in two shifts of 10 hours each per day of 24 hours, and 
on the modest assumption that a motor street watering 
van is equal to two and a half horse street water vans 
(the surveyor to the St. Pancras Borough Council is rep- 
resented in the Press to say that under certain circum- 
stances a motor van, very little bigger than the cit> coun- 
cil's motor vans, would equal five of the present horse 



water vans of that borough) the cost of the work by horse 
power will be a3 follows: 

HORSE WATER WAGON CX>ST PER ANNUM 
"From prices of competitive tender, seven firms ten- 
dering : 

Two shifts of 2 1-2 horses, carmen and harness 
(five horses, etc.) at $2.28 per day— pei" an- 
num .$4,161.00 

Interest and return of capital, etc., of Van at 

$21.60— say three vans 64.80 



$4,225.80 

"Equivalent to, say, $10 . 56 per day by horse power. 
Taking, however, the work actually performed by the 
motor wagon of the city council in clearing house dust 
from the Street kerbs, from 6 o'clock a. m. to 10 o'clock 
a. m. ; in street watering from 10 o'clock a. m. to 7 
o'clock p. m., and in street flushing from 11 o'clock p. m. 
to 6 o'clock a. m. (two shifts of 10 hours per day) the 
estimated cost for comparison, by horse power, would be : 

PER DAY 

Dusting — 4 hours, 4 horses and vans at 24c per hour. $3.84 

Street watering — 9 hours, 2 1-2 horses and Vans, at, 

say, 24c per hour 6.40 

Street flushing — 7 hours, 2 1-2 horses and vans, at, 

say, 24c per hour 4.20 

20 hours (two shifts) per day by horse power, equiv- 
alent to, say 13.44 

"Note. — In dust collection four ordinary horse dust 

vans have the same capacity as one motor wagon and 

trailer (12 cubic yards)." 




M'Crea Electric Truck In Use at U. S. Naval Academy. 
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Gasoline Wagon Operation 

Tips to New Drivers and Care Takers About Matters Likely to Escape Their Attention 



IF, after running a vehicle for a time slowly, with the 
engine throttled down, it becomes necessary to increase 
the speed and the throttle is opened wide, the engine may 
stop instead of increasing its speed. Or it may continue 
to run slowly for a few revolutions (called staggering), 
not answering at once to the opened throttle. This is what 
is termed "choking," and is due to too much gasolme being 
supplied when running at slow speed, the suction not 
being strong enough to lift the gasoline into the engine. 
But when the throttle is opened, increasing the suction so 
that the surplus gasoline accumulated in the carburetor is 
raised to the engine, then this mixture is too rich and gives 
slow combustion. The way to correct this is to reduce 
the supply of gasoline by decreasing the size of the jet. 
This may make the mixture weak at the slow speed, in 
which case a smaller aspiration or choke tube should be 
used around the jet. If the engine chokes, with the mix- 
ture weak, instead of rich, and gasoline is dripping from 
the carburetor, then heat should be supplied to the car- 
buretor either in the incoming air or else by passing the 
exhaust gas or cooling water through the carburetor 
jacket, as these S3miptoms show that the gasoline is not 
vaporized on account of it being too cold, and therefore 
cannot be lifted. Both above troubles can be corrected to 
a certain extent, but in a wasteful manner, by drilling 
small holes at points where gasoline could accumuulate, 
so that it can drain out, care being taken not to make the 
holes too large or a weak mixture when the engine is 
throttled down will result. 

OTHSK CAUSES OF "CHOKING" 

Choking may also be due to the joint leaking where 
the jet is screwed into the carburetor casting. If the 
gasoline continues to drip from the carburetor when the 
engine is stopped the float level is too high, the gasoline 
running over the top of the jet. The float may leak gasr 
oline into its inside, making it too heavy, or else the float 
valve is leaking and does not shut off the gasoline. This 
may be caused by dirt, or the valve may be rusted with 
standing. It is advisable, when the car is not to be used for 
a while, to drain the gasoline out of the float chamber and 
replace it with a few drops of oil, which will keep the 
valve from rusting. 

THK FUN CTIONS OF A LUBRICANT 

One of the functions of a lubricant is to overcome 
or neutralise accidental variations of the smoothness of 
surfaces. Although almost infinitesimal in magnitude, 
they cause variations in the friction, wWch are always 
tending to produce overheating, and it is solely a matter 
of chance when these tendencies preponderate over the 
lubricating effect of the oil. A light oil lubricates as well 
2L3 3L viscous one when all is smooth, but when a minute 
irregularity occurs, such as grit or rough places on the 
surfaces, heat is generated locally, the oil becomes too thin, 



and there is a risk of seizure taking place. By the use of 
a plentiful supply of a viscous lubricant this risk can be 
considerably reduced. A new engine under-lubricated will 
seize much more readily than one well run. There are 
three other conditions to meet which a viscous lubricant 
is necessary, viz., g^eat pressure, slow speed, and hig^ 
temperature. Seizing can always be traced to a failure 
of the lubricant to keep two metal surfaces adequately 
separated by a film of oil. Either the oil may be too thin, 
or the pressure between the surfaces too great, or there 
may be no lubricant there at all. When the two surfaces 
come into close contact under considerable pressure much 
work has to be done to get one to slide over the other ; the 
work expended in overcoming the friction is translated 
into heat, and the heat thus produced raises the temper- 
ature of the bearing, and the molecules of metal at the 
two surfaces, spurred into great activity, diffuse. This 
tendency to diffuse or weld is so great that, when two 
metals with carefully cleaned and polished surfaces are 
very strongly pressed together and left for several weeks 
at the atmospheric temperature, molecules from one are 
found diffused throughout the other. This migration is 
immensely facilitated by a rise in temperature equivalent 
to an increase in the velocity of the molecules. When the 
^seizing is incomplete, and the metals continue to slide over 
one another, the surfaces, especially of the softer of the 
two, are scored, and, even if checked at this stage by stop- 
ping the engine or by a copious supply of oil, the repair of 
the damage is an expensive matter. Scoring and seizing 
are facilitated by high temperature, high pressure, and 
close fitting; it must be remembered that a close fit at a 
low temperature becomes a much closer fit at a high tem- 
perature. Hence we arrive at the main features determin- 
ing" a suitable lubricant ; it must withstand the maximum 
temperature which it will have to meet, and preserve, as 
far as possible, an unbroken film beween the sliding sur- 
faces. 

GRAPHIC TEST OF LUBRICANT VALUES 

The following experiment shows in a striking man- 
ner the difference between a thick and a thin oil. A plug 
and ring are taken and thoroughly cleaned free from oil 
and grease, when it will be found that the plug, which 
should be a close fit in the hole, will not go in without a 
tap from a mallet. On greasing the plug with a little 
thin oil it slips in readily, and can be easily revolved in the 
hole several times; but in a few seconds, owing to the 
lubricant's being squeezed from between the surfaces by 
the pressure, the plug seizes and has to be knocked out 
The plug and ring are again well cleaned, and this time 
greased with thick oil. The plug will slip in just as easily 
as before, but it will be more difficult to revolve owing to 
the greater fluid friction of the lubricant, and, further, 
owing to the lubricant's greater resistance to pressure the 
plug may be revolved much lonjg^ witfiout seizing. 
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Wagon Owners' Association 

Examples of Substantial Benefits Which Have Been Gained Through Organization 



WHILE the need for organizing power wagon users 
for purposes of offense and defense is not at this 
mcOTient strikingly obvious, still the time is not distant 
when the formation of a body like the Motor Van, Wagon 
and Omnibus Users' Association of Great Britain will 
become a duty of the first importance. 

The administrative acts of the association referred 
to are so useful and so little known that it is well worth 
while to set forth the objects of the organization : 

(a) To resist undue restrictions being placed upon the use 
of motor vehicles by authorities having jurisdiction over roads, 
bridges and traffic. 

{h) To consider any claim from members for financial 
and legal assistance in respect of actions at law, either civil or 
criminal, in connection with the use of these vehicles, and, if 
deemed expedient by the executive. committee, to render assistance. 

ic) To give infQrmation and advice, and generally to pro- 
tect and extend the rights and privileges of users of these vehicles. 

(</) To originate and from time to time promote improve- 
ments in the laws and regulations directly or indirectly affecting 
self-propelled vehicular road traffic, and to support or oppose alter- 
ations^ in such laws and regulations. 

(e) To represent the views of members before Pyliament 
and the government departments. 

(/) To cellect and circulate to the members any informa- 
tion respecting the use of such vehicles likely to be of service 
to them. 

{g) To popularize and assist the development of self- 
propelled vehicular road traffic. 

(/i) To keep a register of drivers of these vehicles for the 
purpose of employment. 

The fee for membership in the association is $5 per 
annum. The executive committee is composed of men of 
large affairs, as will be observed from scanning the list 
appended : 

L. H. Baxendale (Pickford's, Limited). 

W. Worby Beaumont, M. Inst. C. E., M. I. M. E. 

E. R. Calthrop, M. Inst. C. E., M. I. M. E. 
Arthur J. Clay, (Bass, Ratcliffe and Gretton, Lim- 
ited). 

F. C. A. Coventry (Great Western Railway). 
Col. R. E. B. Crompton, C. B., M. Inst. C. E. 
William Dalziel (The Union Transit Company, and 

the West of Scotland Carrying Company, Limited). 

Jas. L. Farmiloe (T. and W. Farmiloe, Limited). 

T. W. Staplee Firth (Solicitor), ex-oMcio. 

S. D. Gilbert (London Motor Omnibus Company, 
Limited). 

Dr. Hele-Shaw. 

Col. H. C. L. Holden, R. A., F. R. S.,. M. I. E. E. 
(Member of War-office Committee on Mechanical Trans- 
port). 

H. Howard Humphreys, M. I. M. E. (Consultmg 
Engineer). 

W. Rees Jeffreys (Secretary Motor Union of Great 
Britain and Ireland), ex-officio, 

W. G. Lobjoit (W. and J. Lobjoit and Co.) 

H. Thompson Lyon, M. I. E. E. (Chairman, Traffic 
Committee, Westminster City Council). 



Douglas Mackenzie, A. M. I. M. E. (Consulting 
Engineer). 

J. C. Mitchell (The London Road Car Company, 
Limited). 

L. G. Oldfield (London Omnibus Owners' Federa- 
tion). 

Arthur Paterson (Carter, Paterson and Co.) 

R. R. Robbins (Wild and Robbins). 

E. Shrapnell Smith (Hon. Treasurer), ex-afficio. 

A. A. Campbell Swinton, M. Inst. C. E., M. I. E. E. 
(The London and District Motor 'Bus Company). 

The Hon. Arthur Stanley, M. P. (Chairman, Motor 
Union of Great Britain and Ireland), ex-oMcio, 

W. H. Willcox (W. H. Willcox and Co., Limited). 

Three important committees administer the affairs 
of the association under the supervision of the executive 
committee. These committees are as follows : Traffic, ex- 
traordinary traffic and wagon trials. The work of these 
committees is supplemented by an advisory board of en- 
gineers. 

Members of the association are enabled to obtain 
an unusually low rate of insurance on their vehicles, 
special terms having been secured from the Car and Gen- 
eral Insurance Corporation, Ltd., covering losses due to 
accidents of all kinds. 

The expense to which owners of motor wagons are 
put in paying for repairs due to bad street and road con- 
ditions, is a matter which deeply concerns the association. 
The slowness of municipal autiiorities to repair roads which 
have become impaired, and the consequent excessive wear 
and tear on motor vehicles, places a very heavy burden 
upon the traffic which uses the highway. In order to bring 
municipal authorities to a realization of their shortcomings 
the association recently requested its members to furnish 
information upon the following points : 

(1) What action your company has taken in the 
way of approaching local authorities in the matter. 

(2) What roads you find are usually abnormally 

bad. 

(3) The number of breakages that your vehicles 
have suffered, and which you attribute to the irregularity 
of the paving. 

With dependable evidence in hand the association 
expects to experience little difficulty in convicting the 
municipal authorities of having neglected plain duties. 

The association has had the advantage of legal as- 
sistance from automobile associations affiliated with it 
upon many matters of importance affecting the use of com- 
mercial motor vehicles. The activity of the police in prose- 
cutions for the emission of visible gasoline vapor or smoke 
determined the association to pursue a vigorous course 
of policy in the interest of its members. As a result 
ignorant policemen do not now arrest the drivers of every 
vehicle which occasionally commits a mild offense of the 
kind described. The legal derai:|ment alsa attends to 
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claims made by municipalities for extraordinary traffic 
damages caused by motor vehicles. 

As an illustration of the need of legal counsel in 
suits arising out of municipal claims for extraordinary 
damages, the case of one member of the association, sued 
for $1,760 for permitting one of his wagons to impair the 
highway, may be cited. The suit was contested. Event- 
ually the municipality withdrew its claim and paid the 
costs of the action. As the case was to have been a test, 
and if successful other legal authorities in the district were 
to follow by taking action, the result proved of consider- 
able importance to all users of commercial vehicles. 

Considerable information has been given to members 
in connection with the restricted use of canal and other 
bridges. The bridge question is one of the most important ^■ 
with which the users of heavy motor vehicles have to deal, 
and legislation is urgently needed to require the private 
owners in whose hands many of the bridges and main 
roads are vested, (to bring their bridges up to modem 
traffic requirements. At the present time they cannot 
even be compelled to maintain them up to original 
strength. The association has also pressed on the author- 
ities the necessity for giving its members the right of ai>- 
peal against official orders to close bridges to motor wagon 
traffic. 

The association is now preparing to undertake the 
expert examination of members' cars at small cost. 

The assistance of the association has been eagerly 
sought by the war office in connection with certain pro- 



posals for "utilizing he^ivy motor vehicles in national de- 
fense in time of war. The views of members is being 
gathered on the subject. ^ 

All the leading British firms which employ power 
wagons are members of the association. Its total enroll- 
ment is close to 4,000. 

In Chicago, New York and other principal cities, 
an association of this kind could within a very brief period 
secure benefits which are not available by any other means. 
Chicago, for example, has an employers' teaming associa- 
tion which in eflfect is an operating corporation sustained 
by many firms, and which at present, by the way, is dis- 
playing keen interest in tfie use and economy of com- 
mercial motor vehicles. Primarily this company was 
formed for the purpose of safeguarding its backers 
against the evils resulting from teamsters' strikes. With 
it as a nucleus little difficulty should be encountered in 
forming a local association similar to that which is so 
♦powerfully effective in Great Britain. This local associa- 
tion might well be one of the elements in a national as- 
sociation. Similar opportunity is presented in New York, 
where hundreds of power wagons are in daily service. 

Agitation for the improvement of municipal street 
conditions and other subjects of even greater importance 
to tax payers — ^such for example as the employment of 
motor wagons in municipal service — ^might very profitably 
occupy the attention of the executive committees of such 
organizations. The merest outline of the work of such 
organizations is here suggested. 



A FOOLISH EXPERIMENT 

r)R downright foolishness it would be hard to match 
the experiment described in the following extract from 
a recent issue of the Newark Call : 

One of the most prominent builders of Montclair has 
brought the automobile into business in a peculiar way, and if 
his experiment proves successful a number of others are planning 
to follow his example. John S. Carlson, a builder and mill owner, 
is the man who has begun to use the automobile as a commercial 
vehicle, and the one feature of his experiment is the fact that he 
is carrying out his idea on an inexpensive basis. Instead of going 
to a manufacturer of commercial machines, Mr. Carlson has pur- 
chased a 1904 touring car at a moderate price, and has had it 
converted into a business machine. 

After buying the car Mr. Carlson had the body removed 
and in its place constructed an ordinary truck body. He is using 
the car to carry lumber, and finds that it not only saves him time 
in going to and fro from his mill to places of business, but it also 
enables him to carry much more material on each trip than he 
could carry in an ordinary wagon. The whole cost of the con- 
verted machine is hardly more than $1,000, and Mr. Carlson feels 
that it will soon pay for itself. Another interesting feature of the 
experiment is that Mr. Carlson still has the old tonneau and can 
easily convert the machine into a pleasure car when he wishes. 
A number of builders in town are following the experiment with 
keen interest, and they will undoubtedly follow Mr. Carlson's plan 
if it is successful. 

Mr. Carlson's converted ''lumber truck" will cost him 
dearly before he tumbles to the fact that its most econom- 
ical load is likely to be shavings. If the chassis has seen 
the active service in touring which its age would indicate, 



it must be evident that its working parts are already well 
worn. Lumber is a "dead" load, worse, in the judgment 
of experts, than iron or other rigid substances, causing 
excessive wear on tires and unusual shocks to springs. If 
this particular "truck" is overloaded, as it is certain to be, 
and the load is permitted to overhang, its light touring 
car frame will whip so badly as the vehicle skids that 
the whole operating mechanism will be wrenched and 
twisted out of line. If its engine power is such as one 
might expect in touring car chaosis construction the 
vehicle will be driven at too high speed and its destruction 
will be speedy. The builders who are alleged to be watch- 
ing Mr. Carlson as he proceeds in his absurd experiment, 
had better avert their eyes — unless they are maliciously 
intent upon witnessing his discomfiture. 



NAVAL ACADEMY TRUCK 

AT the Naval Academy, Annapolis, a two-ton electric 
truck has been in service for the past year, perform- 
ing such a variety of work with such unvarying regularity 
as to make its employment more than commonly satisfac- 
tory. The wagon has 42 cells of battery, a 40-mile radius 
of action, and a maximum speed of 8^^ miles an hour. 
The electrical power plant of the Naval Academy is of a 
very superior order and current for the wagon is, therefore, 
cheaply supplied. The wagon replaced two horse-drawn 
wagons and four horses. 
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Railway Independent Cars 

Consideration of the Advantages Possessed by Self-Contained Railway Cars in Interurban Service 

(BY P. W. HILD, CHIEP BNGINBBR SOUTH-WESTERN WISCONSIN RY.) 



IN view of the widespread interest in steam railroad 
circles in the self-power contained car as a means of 
meeting the increasingly severe competition of the electric 
roads, it may not be amiss to consider this type of car from 
the view-point of the electric railway engineer. That the 
large roads have keenly felt this competition has long been 
known, and it is now particularly evidenced by the various 
methods under consideration for meeting it. 

The self-powered cars enjoy two advantages which 
are the sole reasons for the present interest in this type of 
car. They are the absence of external power transmis- 
- sion circuits and lesser initial investments. It is the pur- 
pose of this article to briefly investigate and compare these 
several factors. 

To get down to the gist of the whole problem and to 
see the influence of the initial investments on a given prop- 
osition, we will investigate two cases ; the first between the 
gasoline-electric and the standard electric, and the second 
between these and steam railway service. 

The first proposition contemplates the average inter- 
urban condition and may represent the competition between 
two paralleling roads for the local passenger and light 
traffic business which is assumed to demand cars at one 
hour. headway from 6 a. m. until 12 p. m. or 18 hours 
service. The item of cost and maintenance common to both 
roads will not enter into the present consideration, and we 
will assume that the general expense of administration, 
engineering, taxes, insurance, etc., will be the same in both. 
We will take as service conditions 26 miles of road, stops 
every three miles and one hour for the run. 

The single-phase system is well adapted to such ser- 
vice and will be considered in the following. It would be 
entirely feasible to operate with a generating plant in the 
center of the line feeding 6,600 volts directly to the trolley, 
eliminating high-tension transmission and sub-stations, 
and thereby effect a saving in the assumed case of approxi- 
mately $16,000. But it might be necessary because of 
water supply, coal, etc., to build the power house at one 
end of the line and thus necessitate a sub-station. In order 
to be entirely fair to the gasoline-electric car, let us assume 
this extreme condition. 

Two cars will normally handle the service, but for 
special days requiring half-hour headway and for reserve 
four motor cars and two trailers will be purchased. The 
normal daily mileage will be 900. 

BSTIMATBD COST OF ELECTRIC SYSTBM 

Power plant $ 45,000 

One sub-station 2,000 

Distribution system i 48,000 

Four motor cars and two trailers. . 36,000 
Rail bonding 6,250 



Interest and depreciation at 10 per cent, $13,725, or 
$37.60 per day. 

ESTIMATED COST OF GASOLINE-ELECTRIC SYSTEM 

Four motor cars at $17,000 $68,000 

Two trailers at $3,000 6,000 



$74,000 

Interest and depreciation at 10 per cent, $7,400, or 
$^0.30 per day. 

The maintenance of electric cars and plants per car 
mile can be gotten fairly well from the many published 
records, but that of the self-powered cars is at present a 
matter of guess. It will be taken at four cents per car 
mile, which is roughly one-half the average maintenance 
charges of steam locomotives per mile. 

OPERATION COSTS 





Gasoline 
Electric 

. 7. 


standard 
Sleotrio 

1.91 




3. 


1.68 


Maintenance, equipment and cars. ... 4. 
Maintenance plant and distribution 


.55 
1.5 






.5 


Operating cost per car mile, cents . 


. 14.6 


6.05 


DAILY COST. 








.$131.40 
. 20.30 


$54.45 
37.60 




$151.70 


$92.05 



$137^250 



Thus, the difference in favor of the straight electric 
under the conditions assumed would be $59.65 per day or 
approximately $22,000 per year. 

Consider now an existing branch of steam road 
where the passenger traffic is light. Service must be given 
even if without profit ; indeed many such branch lines are 
now operated at a loss, so far as the passenger and light 
traffic is concerned. The problem then is to find the cheap- 
est means of handling the business. 

Let us take the same length of line, frequency of 
stops, etc., as before, but add the condition that four trains 
each way per day will handle the business. We will assume 
that the train crews, when not on the passenger runs, are 
kept employed elsewhere on the system. The steam ser- 
vice would call for two light locomotives and four pas- 
senger combination cars. The self-powered and the 
straight electric would each require two motor cars and two 
trailers. The trailers would not be used during the normal 
service, but would have to be purchased and kept to meet 
the demands of Sundays and special days. 

It is assumed that the roundhouse, repair shop and 
water tanks would about balance the cost of electric car- 
house and repair shop. Omitting^hen, as before, all fac- 
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tors of cost' and operation common to all three s> stems, we 
will have : 

ESTIMATED INVBSTMENT FOR STEAM SERVICE 

Two 45-ton locomotives with tenders, $16,000 
Four passenger coaches 16,000 

$32,000 

Interest and depreciation at 10 per cent, $3,000, or 
$8.78 per day. 

ESTIMATED INVBSTMENT FOR STRAIGHT ELECTRIC SERVICE 

Power plant $ 27,000 

Sub-stations 1,500 

Distribution system 48,000 

Two motor cars and two trailers — 21,000 
Rail bonding 6,250 



$103,750 

Interest and depreciation at 10 per cent, $10,375, or 
$28.50 per day. 

A plant of this size would not produce power as 
cheaply as the larger ones. The cost per kw. h. is taken 
at 1 1-2 cents per kw., whence we have : 



Power 3.38 

Labor (as before) 1.69 

Supplies (as before) 55 

Maintenance (as before) 2. 



Cents per car mile 7.62 

ESTIMATED INVESTMENT OF GASOLINE-ELECTRIC SERVICE 

Two gasoline-electric cars $34,000 

Two trailers 6,000 



$40,000 

Interest and depreciation at 10 per cent, $4,000, or 
$10.90 per day. 

The steam train will consist of the locomotive, tender 
and two cars, giving a train weight of approximately 110 
tons. Under the assumed conditions of schedule, stops, 
weight, etc., such trains will require about 55 watt hours 
per ton mile, i. e., .0735 hp. per ton mile. In such service 
the locomotive would burn about 7 lb. of coal per hp. 
hour, and if this coal cost $2.25 per ton, the train-mile 
cost would be approximately: 

Per Hour. 



Engineer 35 

Fireman 21 

Conductor 30 

Brakeman 175 



$1,035 

Power 6.35 

Maintenance locomotive and cars .... 8. 

Supplies 2. 

Round house expenses 1. 

Train crew 4.15 



Cost, per train mile, cents 21.5 



The daily operating costs exclusive of those items 
which are common to all .the systems would then be : 



Gasoline- 

Steam. Electric. Electric. 

Operation $43.00 $15.34 $29.20 

Interest and depreciation. 8.78 28.50 10.90 

Total $51,78 $43.74 $40.10 



As the same equipment and therefore the same in- 
vestment would be needed for a few trips more or less, and 
applying the same unit of operating costs per car mile and 
the same fixed charges we get the following daily costs : 



Round Gasoline- 
Trips. Mileage. Steam. Electric. Electric. 

Six 300 $73.29 $51.36 $54.70 

Five 250 62.53 47.55 47.40 

Four 200 51.78 43.74 40.10 

Three.. ..150 41.03 39.93 32.80 

Two 100 30.28 36.12 25.50 

One 60 19.53 32.31 18.20 



This brings out clearly that, in the assumed case, the 
gasoline-electric car is cheapest under six round trips per 
day, while the electric is cheapest at six trips or more per 
day. 

Managers of steam roads are very conservative, and 
therefore slow to make what would appear to be radical 
changes in their equipment. Thus, while they realize the 
limitations of the steam locomotive in suburban and inter- 
urban service, they will, before stringing the trolley wire 
over their tracks, pretty thoroughly try out the independ- 
ent motor car which holds out alluringly the suggestion of 
interurban service without power house, without track 
bonding, and without external transmission circuit. This 
try-out will definitely establish the true field of the self- 
contained car. 

In conclusion, the writer believes that the independ- 
ent motor car will prove a useful transportation medium. 
Its field, however, will be distinct from that served by the 
straight electric car. 




Motor Bus WiMT^Street Carpody. 
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GARAGE DESTROYED BY FIRE 

TEN light gasoline delivery wagons, stabled on the 
premises of the Auto Express Company's garage in 
Detroit, were recently destroyed by fire, entailing a loss 
of about $16,000. The loss was fully covered by in- 
surance. Many more wagons were slightly damaged. 
No great loss was caused to the building. 

The manager of the company is of the opinion that 
escaping gasoline fumes from the tanks on the wagons 
mounted to the roof of the building and, coming in contact 
with the exposed arc electric lights, caused an explosion. 
He is confirmed in his belief by the fact that when first 
observed the flames were destroying the upper part of the 
building. 

The company has contracts with eighty or more 
merchants of Detroit for the regular delivery of mer- 
chandise packages. While the accident has crippled the 
service, it is expected that in the course of a week or so 
new wagons to replace those which were burned will be 
in operation. 



This incident freshly emphasizes the necessity for 
proper ventilation in garages where gasoline is stored. 
In all probability the fire would not have occurred had 
there been suitable means for preventing the accumulation 
of gasoline fumes at the top of the building, which, by 
the way, was not especially constructed for the purpose 
it is being made to serve. In all modem garages, ventila- 
tion is one of the first considerations for builders. 



MEISELBACH HEADS NEW COMPANY 

WITH a captal stock of $^0,000, a new company has 
been organized by A. D. Meiselbach for the manu- 
facture of gasoline trucks for express companies, found- 
ries, department stores and grocers. The carrying capa- 
city of the vehicles will vary from 1 to 3 tons. The new 
company owns a large and well equipped plant occupying 
101^ acres of ground located at North Milwaukee. The 
title of the concern is the A. D. Meiselbach Motor Wagon 
Company. Mr. Meiselbach is president, Byron R. God- 
frey vice president and treasurer, and Charles Rohde 
secretary of the company. 



Demonstrating Economy 

Service Record of Packard Truck Hauling Groceries for Reed C& Murdoch Co., Chicago 



Date 


Total Time 


Time 
Stopped 


Time 
Running 


Miles 


Miles 
Per Hr. 


Grasoline 


Oil 


Trips, 


Total 
Weight 


Stops 


Feb. 21 ... . 


9 hr. 10 m. 


4 hr. 21 m. 


4 hr. 49 m. 


39 


8. 


6 gal. 


2 1-2 pt. 


2 


7,800 lb. 


16 


Feb. 22 ... . 


8 hr. 30 m. 


4 hr. 15 m. 


4 hr. 15 m. 


43 


10 


7 1-2 gal. 


2 pt. 


2 


6,500 lb. 


13 


Feb. 23 ... . 


8 hr. 48 m. 


3 hr. 17 m. 


5 hr. 31 m. 


38 1-4 


71-2 


6 1-2 gal. 


2 1-2 pt. 


3 


10,697 lb. 


20 


Feb. 24 ... . 


6 hr. 56 m. 


3 hr. 35 m. 


3 hr. 21 m. 


25 i-2 


7 6-10 


5 gal. 


1 1-2 pt. 


1 


3,200 lb. 


12 


Feb 26 .. .. 


11 hr. 5 m. 


3 hr. 15 m. 


7 hr. 50 m. 


38 5-8 


4 8-10 


6 gal. 


2 pt. 


2 


7,594 lb. 


14 


Feb. 27 ... . 


8 hr. 45 m. 


5 hr. 15 m. 


3 hr. 45 m. 


35 


9 4-10 


5 1-2 gal. 


1 1-2 pt. 


2 


8,200 lb. 


16 


Feb. 28 ... . 


10 hr. 25 m. 


5hr. 2 m. 


5 hr. 23 m. 


43 


81-10 


8 gal. 


2 1-2 pt. 


3 


11,025 lb. 


17 


Mar. 1 .. .. 


10 hr. 9 m. 


5 hr. 44 m. 


4 hr. 25 m. 


42 5-8 


9 6-10 


7 gal. 


2 pt. 


3 


12,500 lb. 


19 


Mar. 2 . . . . 


8 hr. 44 m. 


5 hr. 18 m. 


3 hr. 26 m. 


34 


10 1-5 


5 gal. 


1 1-2 pt. 


2 


8,600 lb. 


19 


Mar. 3 .. .. 


8hr. 7 m. 


4 hr. 52 m. 


4 hr. 15 m. 


40 


9 7-10 


7 gal. 


2 pt. 


2 


7,050 lb. 


14 


Mar. 5 . . . . 


9 hr. 46 m. 


6hT. 2 m. 


3 hr. 44 m. 


43 


11 7-10 


7 1-2 gal. 


2 1-2 pt. 


2 


8,177 lb. 


13 


Mar. 6 .. .. 


9 hr. 20 m. 


5 hr. 13 m. 


4 hr. 7 m. 


37 7-8 


9 


6 gal. 


1 1-2 pt. 


2 


8,439 lb. 


16 


Mar. 7 . . . . 


10 hr. 36 m. 


5 hr. 30 m. 


5 hr. 6 m. 


34 3-4 


6 4-5 


5 1-2 gal. 


1 1-2 pt. 


2 


7,500 lb. 


18 


Mar. 8 . . . . 


9 hr. 17 m. 


5 hr. 21 m. 


3 hr. 56 m. 


33 1-4 


81-2 


5 1-2 gal. 


2 pt. 


2 


7,950 lb. 


15 


Mar. 9 .. .. 


9 hr. 59 m. 


5 hr. 19 m. 


4 hr. 40 m. 


39 5-8 


9 2-3 


6 gal. 


2 pt. 


2 


8,100 lb. 


21 


Mar. 10 ... . 


7 hr. 34 m. 


3 hr. 59 m. 


3 hr. 35 m. 


32 3-8 


10 6-10 


5 gal. 


1 1-2 pt. 


2 


7,200 lb. 


16 


Mar. 12 ... . 


10 hr. 20 m. 


,6hr. 6 m. 


4 hr. 14 m. 


30 


71-4 


5 gal. 


3 pt. 


2 


8,000 lb. 


14 


Mar. 13 ... . 


11 hr. 57 m. 


5 hr. 51 m. 


6hr. 6 m. 


50 7-8 


8 1-2 


8 gal. 


4 pt. 


3 


9,650 lb. 


21 


Mar. 14 . . . . 


8 hr. 28 m. 


5 hr. 59 m. 


2 hr. 29 m. 


19 3-4 


91-2 


2 1-2 gal. 


3 pt. 


1 


4,200 lb. 


9 


Mar. 15 ... . 


9 hr. 54 m. 


5 hr. 43 m. 


4 hr. 11 m. 


33 1-4 


8 


6 gal. 


3 1-2 pt. 


2 


8,000 lb. 


17 


Mar. 16 . . . . 


10 hr. 38 m. 


4 hr. 16 m. 


6 hr. 22 m. 


39 3-8 


6 1-4 


6 gal. 


2 pt. 


2 


4,200 lb. 


12 


Mar. 17 . . . . 


6 hr. 55 m. 


2 hr. 25 m. 


3 hr. 30 m. 


30 1-4 


8 1-2 


5 gal. 


1 1-2 pt. 


2 


. 6,400 lb. 


16 


Totals . . 


205hr. 23m. 


106hr. 23m. 


99 hr. Om. 


803 3-8 


*8 1-9 


131 1-2 gal. 


47 1-2 pt. 


46 


180,682 lb. 


348 



♦Average. 



Gross Earning = $237.02 

Daily Mileage = 36j^ miles 

Gasoline Mileage >-> 6 ^^is miles per gal. 



Average Load ==« 8914 pounds 
Fuel cost per ton mile = l%o cents 
Fuel cost per mile — 2%© cents 
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The Commercial Truck 

cannot afford to have anything 
but the BEST. The ignition is 
undoubtedly the heart of the 
power wagon. 



The Splitdorf Coil 

is universally acknowledged the 
BEST. You cannot afford ex- 
periments. 

(Made in America since 1858 in the 
Splitdorf Laboratory). 



C. F. SPUTDORF 

17-27 Vandewater St. Hew York H.Y. 



HARD TIM£S FOR CABBY 

LOTS of the cab drivers have struck 
hard times," remarked the keeper of a 
boarding stable who does not employ cab- 
men himself, but is familiar with the fra- 
ternity. "The public automobiles are 
knocking them out, and many find it dif- 
ficult to pay expenses and make any sort of 
a living. I am not speaking of the men 
who are paid wages by livery stables or 
large cab proprietors and have regular 
stands, but of those who own or hire their 
rigs and cruise about, picking up fares 
where they can. It is getting worse and 
worse for them. For 'park calls' or drives 
through Central park and other calls which 
used to mean good money, visitors in the 
city and New Yorkers, too, now hire an 
automobile when a cab used to be the regu- 
lar thing. I don't see what a good many 
of the independent cabmen are to do except 
to get out of the business. By a year from 
now I don't believe there will be more than 
a third of them hit"— New York Post. 

Power wagons will soon be employed 
by the Rescue Copper Company in New 
Mexico, for the transportation of supplies 
between Tucson and Ajo, in New Mexico, 
which are about 50 miles apart. 

It is proposed to operate an automobile 
stage line between Carrollton and Madison, 
Indiana. 



Motor buses can be hired in London 
from $45 to $70 per day, depending upon 
the mileage required of the vehicle, and its 
carrying capacity. 

The Berlin Electric Cab Company is 
doubling its capital stock, raising it from 
1,500,000 marks to 3,000,000 marks. 

The service of the railway operated by 
the Federated Malay States is to be supple- 
mented by three motor omnibuses which 
have been shipped from abroad. 

A 2-ton electric truck has been shipped 
from this country to England for use in 
the service of the Great Western Railway 
Co. 

The chief executive officer of the Daim- 
ler Motor Company has announced that at 
no distant date the Daimler works will be 
turning out large numbers of commercial 
motor vehicles. 



Pressed Steel Truck Frames 

PARISH & BINGHAM CO. 

CLEVELAND, OHIO 



■ 



"DIAMOND" CHAINS 

Outnumber, Outwear •ad 
are Stronger than Othen 

WXm FOB GATAIAMUK 

DIAMOND CHAIN & MFG. COMPANY 

INDIANAPOLIS. IND. 




- - — - 



PITTSBURG JiOOO POUND ELECTRIC COMMERCIAL VEHICLE 

JAMES MACNAUGHTAN COMPANY, Buffalo, N. Y. 

EXCLUSIVE SALES AGENTS 
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A Senseless Custom 

Power Wagon Makers Object to Lengthy Demonstrations as Being Costly and Valueless 



CERTAINLY it cannot be complained that manufac- 
turers have thus far hesitated to expend very con- 
siderable sums of money in order to demonstrate the supe- 
rior economy of power wagons in the transportation of city 
merchandise. This burden, however, which at the outset 
was voluntarily and patiently endured, has of late devel- 
oped hardships against the continuance or extension of 
which there is open rebellion. 

It is some years since the economy of the power 
wagon was fully demonstrated in such service as is usually 
required of horse-drawn vehicles. The truth of this is 
well attested by the ledgers of concerns which have kept 
accurate account of the operating costs of both power 
and horse-drawn wagons. This information, however, not 
being readily available to establishments which, having 
but recently had their attention directed to the economic 
possibilities of the power wagon, encourages them to be- 
lieve that they are pioneers in its employment, and there- 
fore entitled to costly and lengthy service demonstrations. 
Evidently enough publicity has not been given to the fact 
that some of the largest concerns in this country — notably 
those whose business exclusively consists in the sale of 
transportation facilities — have long since reached the con. 
elusion that the horse is far inferior to the power wagon 
in ordinary service. 

Demonstrations, as a rule, merely determine the 
adaptability of power wagons for any given service in 
which they are being tested. The great majority of dem- 
onstrations, however, are utterly valueless since they are 
conducted without regard for the extreme usefulness of 
the motor vehicle. To take a couple of horse-drawn wag- 
ons off a route, and for a brief while put a power wagon to 
work in performing their duties, obviously compares the 
lowest economy of the power wagon with the maximum 
economy of the horse wagons. Definitely to ascertain the 



economy of the power wagon, it would be necessary, first 
of all, to re-arrange the route so that it would never have 
an idle moment within the period when business could be 
transacted. 

Some trade expressions of opinion on this highly 
interesting^ and important subject are subjoined: 

A GUARANTEE THAT SHOULD SATISFY BUYERS 

We do not believe in long demonstrations. They are in- 
variably taken advantage of by the parties to whom they arc 
made. We were told by one of the officials of a company in this 
city that agents for commercial vehicles insisted upon making long 
demonstrations, and that his firm had decided to use power wagons 
in this service as long as the agent would stand for it, because 
their earning power was greater than the teams they employed, 
and their daily sheets showed a very large net earning for the 
company, the agent receiving no returns. To use his own words: 
"Why shouldn't we take advantage of this and let them go out 
and earn money for us? That's our business." Said company 
having no idea of purchasing these vehicles. 

We believe that a motor vehicle hauling a certain load a 
certain distance within a given time, at an established cost per 
ton mile, fully demonstrates its efficiency even if the time con- 
sumed be not more than two hours. We understand, however, 
that this does not demonstrate the staying qualities of the vehicle. 
Neither would six months' demonstration. The proposition we 
are making to our prospective customers is as follows: 

1st A straight year's structural guarantee. 

2nd. The refunding of purchase price of any vehicle 
proven commercially impracticable. The standard of practicability 
to be the ability of the truck to haul its maximum load 100 miles 
in 16 hours continuously. 

3rd. A contract to maintain in commercial condition any 
or all trucks for $300 per car per year. 

We believe that the above arrangement should satisfy any 
concern which is honestly investigating motor vehicle possibilities 
and not taking advantage of a manufacturer's desire to place his 
machines on the market. 

BmDLE-!^RRAY MFG. CO. 

Chicago, 111. 
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DEMONSTRATIONS ONLY IN UNUSUAL SERVICE 

Unless there is something very unusual about the service 
required of the vehicle no probationary work is necessary other 
than enough to show that they are up to catalog specifications 
and in good working order. If a wagon is guaranteed to carry so 
many pounds of merchandise at so many miles per hour under 
ordinary conditions, the customer knows what is coming to him, 
irrespective of periods of demonstration, long or short. Of course 
as the performance of the power wagon, as well as the cost of its 
maintenance, varies somewhat according to the attention given 
instructions for its care and operation, long periods of demonstra- 
tion would serve to bring out different results in individual 
cases. But in the present state of the art information thus gained 
would hardly be of sufficient use to the manufacturer to warrant 
him in going after it in this way. He knows and guarantees what 
his wagons will do under c onditions which are sufficiently 
definite to furnish a criterion for general use. 

ELECTRIC VEHICLE COMPANY. 

Hartford, Conn. 

MANUFACTURER'S GUARANTEE IS WORTH SOMETHING 

It seems to be the general impression among mercantile 
concerns that the power wagon manufacturer should furnish, free 
of cost, a demonstration lasting for a period of from 30 to 90 days. 
But they fail to consider that by so doing the manufacturer de- 
livers to the prospective or intending purchaser a new wagon 
which through use becomes second-hand, while not injuring the 
apparatus in any way. 

Usually toward the termination of the trial period, after 
economy has been demonstrated, the prospective buyer comes to 
the conclusion that there is no limit to loads that can be carried, 
and desires a larger wagon, one of greater load carrying capacity 
built for his use. This puts additional expense upon the manu- 
facturer, which seems to be unnecessary considering the present 
state of the art. Power wagons are now built that are reliable and 
economical, and of both small and large carrying capacity. 

It seems to us that if manufacturers limited the demonstra- 
tion period of all wagons to 15 days, in that time satisfactory 
evidence could be furnished to any intending purchaser which 
would convince him that the vehicle was capable of performing 
its duties. If we followed up the applications we are receiving 
for demonstrations, we would be compelled to call upon the 
United States mint for assistance. 

It is really unreasonable for an intending purchaser to 
ask a long demonstration, particularly when the wagon is guaran- 
teed by a reliable manufacturer. If the purchase was a team of 
horses no dealer would allow more than a day's use of the team. 
While we, like all manufacturers, are desirous of securing all the 
business in sight, we feel that prospective purchasers should take 
into consideration the fact that our guarantee is of some value. 

KANSAS CITY MOTOR CAR CO. 

Kansas City, Mo. 

DEMONSTRATION UNNECESSARY IN MOST CASES 

We find in most instances that a demonstration of one or 
two days is all that is necessary, and we deem it amply long for 
anyone. When the buyer is dealing with a reputable concern, and 
one which guarantees its cars and agrees to refund the money if 
they are not as represented, we can see no reason why a demon- 
stration of any kind is necessary. While we believe our dealers 
give from one to two days to a week's demonstration, we have 
constantly refused to give demonstration to anyone, and when our 
dealer does so it is necessary for him to do it with his own ma- 
chine. 

Summing the matter up, we can say with perfect frankness 
that from one to two days' demonstration is afl that should be 
required at the outside, and that in most cases a demonstra'tion is 
not necessary. 

LOGAN CONSTRUCTION CO. 

Chillicothe, O. 



HDW THE M\N JPACTURER8 ARE **WORKED" 

The privileges of a demonstration are greatly abused by a 
great many business houses who perceive the convenience of trial 
cars placed in delivery service. The demonstration is not only a 
convenience, but an aid to their business which will net them at 
least 25% gain in transportation from the fact that the vehicles 
give customers prompt delivery, doing the work of three horses and 
wagons at one-third of the horse wagon cost. 

A demonstration to a business house extends from one day to 
three weeks, but it is not satisfactory from the fact that the manu- 
facturer is put to heavy expense to send his machine out in first 
class condition and supply a man who is perfectly competent to 
run it. We believe that a merchant considering the purchase of 
an automobile for commercial purposes should get data from other 
merchants who have had machines in continuous service for at 
least a year. Demonstrations are an imposition upon the manu- 
facturer from the fact that he has to furnish fuel, oil, driver and 
the machine gratis, and also has to comply with the merchant's 
wishes in regard to time. We wish to relate an experience we 
have had with one of the largest retail houses in the city of Detroit. 

These people have been considering the purchase of commer- 
cial cars for nearly three years, and we know they have had a 
demonstration from nearly every manufacturer in this country. 
These demonstrations would last all the way from 10 days to three 
or four weeks. This has not only been going on for one year, 
but for three years, and the poor manufacturer has had to fur- 
nish, as stated above, machine, gasoline, oil, and driver gratis. Up 
to the present time these people have not purchased a car. 

We have a vast amount of business on hand at the present 
time, and are running our plant day and night, with double shifts, 
shipping on an average of five cars per day. 

While the majority of our orders have been secured through 
agents owning a demonstrating car, we have had great success in 
selling through correspondence. 

RAPID MOTOR VEHICLE CO. 

Pontiac, Mich. 

ONE DAY FOR ORDINARY WORK 

The period of demonstration for a motor truck depends 
somewhat upon the nature of the service proposed. Ordinarily 
one line of delivery can be shown as well in one day as in one 
week or more ; so also whether the truck can handle the required 
load, cover the required distance, and the amount of oil and gaso- 
line needed for operation. 

The life of the truck and the general cost of repairs cannot 
be told by a day's demonstration, or by a week's, but must be 
learned from those using trucks of similar make; and this, too, 
varies. We have trucks in use nine hours daily, and trucks in use 
nearly twenty-four hours. 

Concerns use trucks for so many different purposes, such 
as drawing coal, hauling freight to points of shipment, delivery 
on routes, ploughing streets, etc., that one day would hardly suffice 
a careful purchaser, and possibly more time might be allowed; but 
one day for ordinary work and more time for special cases is an 
equitable rule. 

KNOX MOTOR TRUCK CO. 

Springfield, Mass. 

PAST EXPERIENCE BETTER THAN DEMONSTRATION 

We do not believe that demonstrations for any long period 
are necessary or serviceable, provided the manufacturer under- 
stands thoroughly the exact conditions under which the vehicles 
are to be operated and produces same with adequate power to 
meet such requirements, with a reasonable margin of safety. This 
is particularly true with electric wagons, which can be figured to 
a positive certainty on load capacity, mileage and speed for any 
period of years, provided the vehicles receive reasonably good care 
and attention. 

Long demonstrations, as a rule, prove nothing conclusively. 
Often they tend to confuse the prospective buyer rather than con- 
firm any belief he may have had concerning the advantages of 
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power propelled vehicles. Hundreds of electric vehicles are being 
used in all kinds of service, and have proven to be a safe invest- 
ment and a great saving over the old horse- wagon service. Past 
experience proves more than demonstration. 

McCREA MOTOR TRUCK COMPANY. 

Geveland, O. 

NOVELTY HUNTERS AND ADVERTISEMENT SEEKERS 

It seems to us that the period for a reasonable demonstra- 
tion of a motor truck depends very largely on whose truck it is. We 
drove a motor from Boston to Washington and back twice, stop- 
ping in every city of any size to make demonstrations, varying 
from a half day to three days, to such parties as were interested, 
the whole trip covering a period of about seven months. In that 
time we never made a price or solicited the sale of a vehicle, and 
we were making the demonstrations in our own interest as well as 
that of our customers. 

After that period we commenced selling cars, and have con- 
fined ourselves, except in very exceptional cases, to two or three 
days demonstrations, sufficiently long to cover the particular routes 
in which the cars were to be used. Probably two or three of our 
sales were made with demonstrations of a day or less. We have 
invariably found that parties wanting a long demonstration are 
more interested because of the novelty or advertising they could 
get out of it than they were in the purchase of a wagon. 

The objections to the lengthy demonstrations are, in our 
opinion, entirely time and expense. 

KNOX AUTOMOBILE CO. 

Springfield, Mass. 

FAVORS A LENGTHY DEMONSTRATION 

We think it is up to the manufacturer to be willing to place 
his cars in the hands of the users for demonstration purposes. 
That is to say, the manufacturer or his agents should agree to 
provide a man to teach the customer's employees how to drive 
the wagon, how to take care of it, the fine points regarding its 
mechanism, and the car should then be tried out for a period of 
at least a quarter of a year to demonstrate its success and economy. 

If it does not show a cost per ton mile of less than tKe 



horse drawn vehicle, then it is not worthy of adoption; but if it 
does demonstrate, at the end of the quartet year, that a saving of 
even a fraction of a cent has been made per ton mile, then the car 
has certainly proven that it is worthy of adoption by the customer, 
as in a term of a year the fraction of a cent per ton mile will 
amount to hundreds of dollars, if the customer does any amount 
of business. 

We think that there is no test in reason which the manu- 
facturer should not be willing to try. 

MAXWELL-BRISCOE MOTOR CO. 

Tarrytown, N. Y. 

DUPLICATION OF DEMONSTRATIONS UNNECESSARY 

We presume that in this early stage of the industry it is 
absolutely necessary to demonstrate a motor truck or delivery 
wagon in actual service for an establishment which contemplates 
the purchase of vehicles of this sort. But this is one of the things 
that will disappear after such a demonstration has been made 
once or twice, because after such a demonstration has been made 
to the satisfaction of some purchaser in a city it should not be 
necessary to demonstrate to succeeding purchasers in the same 
place. The objection to this policy, of course, is the heavy cost to 
the manufacturer, which somebody has got to pay. 

THE OSCAR LEAR AUTOMOBILE CO. 

Columbus, O. 

THE BONA FIDE DEMONSTRATION 

Once the economical running qualities of any truck are 
established only short periods of demonstration should be requis- 
ite. We believe that if the manufacturer has a prospective sale 
conditioned upon a satisfactory demonstration, thirty days' trial 
at the outside should suffice. In other words, the truck must 
actually possess true economical features and some established 
record in other service. Given this, the manufacturer should be 
willing to make a thirty-day demonstration on such bona fide 
trial order. 

SYNNESTVEDT MACHINE COMPANY. 
Pittsburg, Pa. 



DARRACQ AND SERPOLLET JOIN HANDS 

ANNOUNCEMENT has just been made of the foniia- 
tion of the Darracq-Serpollet Omnibus Company^ with 
a capital stock of $2,500,000, to construct steam motor 
buses and heavy motor trucks, under the Serpollet patents. 
This company represents a combination of Darracq and 
Serpollet interests. Serpollet has agreed to enter the ser- 
vice of the company for the period of 10 years. 



MOTOR BUSES FOR LONG BRANCH 

AT Long Branch, N. J., a company has been organized 
to operate motor buses on routes now covered by 
about fifty horse-drawn buses. Three motor vehicles will 
be in service by June 15th. The capital stock of the new 
company is $100,000. 



INSTRUCTIONS FOR SOLDIERS 

SOME really useful duties are being planned for the 
inactive British soldiers. It is proposed to instruct 
men in the last year of their service concerning the manip- 
ulation, care and repair of automobiles. This, coupled 



with the keen interest the War Office is taking in the 
work which motor vehicles might be expected to ac- 
complish in the transportation of men and munitions, gives 
rise to the hope that before long the automobile will be 
employed in conspicuous usefulness in the army. 



STREET RAILWAY TO USE BUSES 

THE street railway authorities in Brussells, Belgium, 
have decided to operate a motor omnibus service,. 
Three vehicles will be employed at the outset, each carry- 
ing 30 passengers. 



MOTOR AMBULANCE FOR PRUSSLVN ARMY 

AN electric ambulance has been ordered by the Prus- 
sian army authorities. The vehicle will be under the 
charge of the sanitary department. It is in all respects 
similar to the vehicle which was recently put in service 
by the Berlin First Aid Society. The ambulance is in- 
tended for long distance service, and is supplied with 
battery power sufficient to give a radius of 68 miles at 
a speed of 431/2 miles an hour. 
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Largest Purchase on Record 

Adams Express Co., Convinced of the Economy of Power Wagons, Buys 150 of Them 



UP to date no historian of current commercial progress 
has felt moved to record the purchase, early this year, 
of 150 power wagons by the Adams Express Company. 
This is hardly surprising since the contracts for their 
construction were awarded at a time last winter when the 
eastern automobile shows were exciting manufacturers 
and bewildering their customers. 

Nor would the matter now command more than pass- 
ing attention if it did not serve to accentuate the already 
well defined public impression that the commercial motor 
vehicle, whatever its type, is, by the largest establishments 
exclusively engaged in the transportation of city mer- 
chandise, so highly regarded as to justify an investment 
by one of them of something like $250,000. 

But this is merely a beginning for firms of this class. 
Within a year the sum mentioned as expended for improve- 
ment of service will be dwarfed by the outlay which will 
be made necessary for pressing the advantage already 
gained. 

It would be a grievous error to conclude that the 
partiality which the large express companies are showing 
toward the electric wagon is a sign of their indifference 
to the merits of the gasoline wagon. From the fact that 
they actively employ a very considerable number of gaso- 
line vehicles, it must be evident that their present or event- 
ual expectations are not wholly in one direction. The 
point of most importance, however, to be remembered in 

HORSE WAGONS 



connection with express company use of power wagons is 
that they consider the time ripe for their employment in 
large numbers. 

Four years ago the attention of city transportation 
specialists was drawn to the highly economic performance 
of an electric wagon employed in the service of a large 
Pittsburg express company. The agent, who supervised 
the operation of this vehicle, being gifted with fine admin- 
istrative capacity, was determined that it should earn its 
stable room. He began, therefore, by instructing a sub- 
ordinate to retire four single-horse wagons and have their 
work performed by the power wagon. The result of this 
businesslike procedure in applying a labor-saving device — 
which term accurately describes the power wagon — was 
that only one of the four horse-drawn wagons was put 
back in service, and it was only employed for emergency 
work. At the end of one year, the agent submitted to his 
superiors the table of comparative costs for operating both 
kinds of vehicles shown below. 

Note that the battery is not regarded as investment, 
but as "slow fuel," which in effect it really is. It shot id 
also be borne in mind that the wagon was fitted with iron 
tires, although if it had been fitted with rubber tires the 
maintenance cost would not have been greatly increased, as 
the electric vehicle was of the same rated load capacity as 
the horse-drawn vehicles which it superseded. 

ELECTRIC WAGON 



INVESTMENT 



3 Wagons at 
tl75 { 525 

4 Horses at 
J160 $ 640 



Total rolling 
stock $1165 



ANNUAL EXPENSE 



Interest at 6% 

WAGONS 

Depreciation at 

10% { 52 50 

Repairs at J35... 105 00 

HORSES 

Depreciation at 
20% $ 128 00 

Feed, shoeing, 
care, and sta- 
ble expense at 
$28.75 per 
month, $34 5 
per annum $1380 00 

Blankets, stable 
fixtures, har- 
ness at $3 per 
month, $36 per 
annum $ 144 00 



.$ 69 90 



$ 157 50 



$1652 00 



MEN 



3 at $45 per month $1620 00 



$3499 40 



INVESTMENT 



Total rolling 

stock $1925 

Deduct 1j4 

batteries 

at $500 625 

Wagon with- 
out battery$1300 

Deduct Mo- 
tors 300 

Wagon and 
remainder 
o f equip- 
ment $1000 



ANNUAL EXPENSE 



Interest at 6% $ 115 50 

BATTERIES 

Electric current, care and 
renewals of 2 sets of pos- 
itives and 1 set of negatives 
per annum 400 00 

WAGON 

Depreciation of motor 5%.. 15 00 
Depreciation of remainder 

of wagon at 10% 100 00 

Mechanical repairs at $9 per 

month 108 00 

MEN 

1 at $60 per month $720 00 
1 at 45 per month 540 00 

$1260 00 
$1998 50 



Annual saving Electric Wagon over Horse Wagons $1500 90. 
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Municipal Motor Wagons 

Fresh Evidence of the Economy of Power Wagons Employed in Municipal Work 

FURTHER evidence of the extent to which motor wag- "Cost of one motor wagon was $3,000, inclusive of 

ons are employed abroad in municipal service is here- watering and wagon bodies ; employed for street watering 

with presented. None can have failed to notice the econ- and haulage ; does not effect any economy when used for 

omy of these vehicles, the steadiness with which their ser- haulage on short distances ; is not used for dust collection ; 

vice has been continued, and the early period — in some is maintained by contract at $250 per annum ; the average 

cases as far back as four years — in which their advantages load is 5 1-2 tons ; average weekly mileage is 144 ; and it 

over horse-drawn vehicles for similar purposes were recog- is estimated that the annual cost, inclusive of depreciation, 

nized. driver, repairs, insurance, stores, etc., is $1,392.72." 

How much money might be saved to the taxpayers MOR£ ECONOMICAL THAN HORSE WAGONS 
in cities like New York, Chicago, Philadelphia, Boston The experience of the municipal authorities of Maid- 
and populous centers by the total replacement of municipal stone is both interesting and instructive. It is thus re- 
horse-drawn vehicles by municipal power wagons, may not corded by the borough surveyor : 

be more than conjectured without close investigation of "The motor wagon which this corporation owns has 

existing conditions. But that the saving to be accom- been in use for a year and eight months. It cost $3,200. 

plished by the substitution would be very great, may be During the summer months it is used almost entirely for 

inferred from the fact that in cities of the first and second road watering, and for this work it has displaced three 

magnitude large areas must be covered by horse-drawn horses costing $2.40 per day per horse, cart and man, while 

vehicles within a very brief space of time. The cleaning the average daily cost of the motor wagon works out at 

of streets, usually imperfectly accomplished at night, the $6.00. During the winter months the wagon has been 

watering of them, the collection of garbage, and work of used for haulage of granite and other road materials. It 

like importance are functions of municipal work which is found considerably more economical than horse haulage 

can and should be expeditiously and economically per- on journeys exceeding one mile ; on shorter journeys, the 

formed by power wagons. difference between the two methods of cartage is very lit- 

The health of a city is largely measured by its clean- tie. It has interchangeable bodies, and the water tank is 

liness. There are too many large cities in this country arranged to fit inside the wagon, so that it has merely to 

which are not kept clean, chiefly because the horse-drawn be lifted out by chain and blocks, and the wagon is ready 

vehicles employed for the service cannot cover the terri- for any haulage purposes. The cost of repairs to the 

tory to be swept and watered within reasonable time with- wagon, at the present, works out at the rate of about $300 

out the employment of many more vehicles than apparently per annum. Wooden wheels with iron tires are used. The 

the city authorities are willing to purchase. To economists average load is about 4 1-2 tons, the maximum load being 

of this order, the speed, load capacity, and money-earning five tons. We have not used a trailer with the wagon so 

powers of the motor wagon should appeal powerfully. tar. The inclusive annual cost works out at $1,700." 

LARGS FLEET OF MUNICIPAL MOTOR WAGONS MUNICIPAL COAL WAGON 

^, • • 1 v.- r r-t. 1 ' The electrical engineer of the city of Huddersfield, 

The municipal authorities of Cnelsea now operate six , . , . 

, .1 1 J J f I which operates its own electrical light and power plant, 

motor wagons, and recently placed an order for eleven ^^^^^.^g. c» r r » 

more. The whole fleet of 17 will be actively employed in * , .ri ... 

. <lu 1 • X . - .1. 11 The electrical department of the corporation has in 

a few months, cleaning streets, watering them, collecting ^ ^, ^ , ^ 

. J c - ^u- -xl i. i-T-i use two steam fhotor wagons. These arc used for carting 

garbage and performing other important city work. The , , ^ 1 , 1 ,1. • , , 

1 -11 i. d^orr r7cr/^ u* u ' '^t. slack from the local collieries, six miles away, to the elec- 

eleven new wagons will cost $27,750, which with the wag- .. , ^ , , . 

, , . . ... X xi. X i. I • • 1 • . tricity works. I present herewith a statement showing 

ons already in service will put the total municipal invest- , rt.. ,,r 

. . ... ... onA r-u 1 r xu the cost of bringing slack from the pits: 

ment at something hke $43,800. Chelsea was one of the. t,,,. , .. 

X -x- ■ T- 1 J L 1 . • Men s time driving and repairing motor wagon $596.06 

first cities in England, or anywhere else, to perceive the . , r . , «^ 

£xi- • • 1 Materials for repairs and spare parts 117.36 

economic possibilities of the municipal power wagon. ^ , «^ *- f 

^ F F 6 Q^i^^^ 24 tons 60.48 

GENERATING STATION POWER WAGON Cq^j tons 37 44 

The authorities of Blackheath's municipal light and Water 4.80 

power plant, located outside of London report as follows: Waste 3.60 

"We have been using a motor wagon in connection oil, 63 gallons 12.60 

with our generating station for the past 18 months. It Insurance 42.00 

has proved reliable and satisfactory, and has undoubtedly Driver's license 1.20 

shown considerable economy over horses." 

LOW OPERATING COST OF FIVE-TON WAGON Annual working costs $875.54 

From the city of Wadsworth, where a 25 hp. wagon MUNICIPAL MOTOR BUSES 

is employed, comes this report of the municipal engineer : The municipality of Wolverhampton operates its own 
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street railway and feeds it by motor buses. Describing the 
service its engineer says: 

"The corporation has been working a motor omnibus 
service since September last year, and these vehicles have 
been weH patronized during that time, upwards of 40,000 
passengers being carried monthly. The district is not a 



populous one, the service worked being every 15 minutes, 
and every 10 minutes on Saturdays and special days. The 
buses are of the double-deck type, and seat 34 passengers 
each. The route along which these vehicles traverse has 
hitherto been of macadam, but a considerable distance is 
now being laid with tarmac, which will doubtless reduce 
the vibration and make the running more pleasant." 



SELF LOADING DEVICES 

OCCASIONALLY the power plant in a motor wagon 
can be used with considerable advantage for other 
purposes than the mere operation of the vehicle. While 
the device shown in the accompanying illustration is not 
wholly novel in its character or application, it nevertheless 
will suggest a saving in manual labor to establishments 
which fkid it necessary to handle merchandise from the 
floors of lofty buildings oftener than is economical. Where 
the transfer of merchandise like, say, flour, is to be accom- 
plished from floors of tall buildings to the motor truck be- 
low, the device illustrated will considerably expedite and 
cheapen the work. 




A bracket supporting a pulley is fixed to the wall 
above the topmost opening in the side of the building. 
Fitted to this bracket is a casting that is free to turn in 
a horizontal plane. The bearings of the pulley are so 
placed as to bring the center of the pulley well away from 
the turning center of the casting. The effect of this ar- 
rangement is that any pull on the rope running over the 
pulley tends to rotate the casting until the pulley is in 
alignment with its rope. The rope winds on a drum oper- 
ated by the power plant on the wagon. 



PLATFORM EXTENSION DEVICE 

OCCASIONALLY light but bulky loads have to be 
carried on big and little trucks whose platform areas 
arc insufficient for the purpose. Cotton and woollen mills 
remedy this shortcoming by fitting an extension such as is 
shown in the accompany ini^ illustrations, which lengthens 
the platform by three feet and thus affords an additional 
tloor area of 90 s(|uare feet. Before this extension was 
employed the body extended two or three feet more than 
normal, but the stresses to which the longitudinal members 



were subjected when the load was roped compelled the 
abandonment of that form of construction. It is always 
an objection to the use of a supplementary platform that 
when light loads are not carried there is a temptation to 
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overload with heavy merchandize. The evils of over- 
loading are not so few, or their toleration so inexpensive, 
that one can without reservation approve a device like 
that illustrated, although it is obvious that if the added 
platform area is not used for heavy loads its economy in 
light service justifies its employment. 



MOTOR BUSES AS RAILWAY FEEDERS 

MORE than ordinary interest attaches to the declared 
intention of the Berlin electric street railway com- 
pany to supplement its service by the employment of motor 
buses, not merely on routes where it would be impossible 
to lay tracks and erect overhead construction, but wherever 
there is the slightest opportunity for making the vehicles 
available as auxiliaries. 

The extensive character of the Berlin street railway 
system is hardly equalled in the world. But, although the 
car service is rapid and frequent, it ever falls short in 
caring for the fast swelling volume of passenger traffic. 
Evidently the street car company intends to compete with 
the Berlin General Omnibus Company upon conditions of 
the latter's own selection, the omnibus company having 
recently concluded to substitute motor buses for its horse- 
drawn vehicles. The first move of the railway company in 
this highly interesting struggle has taken the form of an 
order for 100 gasoline buses. 

It is worth while remarking upon the difference of 
temper displayed by British and German street railway 
operators when threatened by the competition of the motor 
bus. In London the tramway companies have let loose a 
flood of inaccurate figures and abusive rhetoric in the hope 
of dissuading investors from buying stock in the various 
public flotations. By way of reprisal the motor bus com- 
panies have at every opportunity sought to defeat all 
measures for the extension of tramlines, particularly in 
the congested districts. In Berlin, the street railway oper- 
ators, recognizing the usefulness of the motor omnibus, 
make it auxiliary, rather than inimical, to their service. 
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Railroad Gasoline Cars 

Seventh of These Self-Contained Units Now Being Operated by the Union Pacific Railroad 



IT is a matter of no light consequence to the commercial 
world at large that the Union Pacific railroad continues 
to build gasoline motor cars — that, in fact, the seventh in- 
dependent railway unit of this character has been put into 
commission after being tested to the satisfaction of its 
builders. The construction and continuous operation of 
these cars is equivalent to a broad endorsement of the 
gasoline engine in the most exacting service. 

This welcome recognition of the utility and economy 
of the gasoline motor should, and doubtless will, put an 
end to all idle talk concerning the availability of such power 
for commercial service on streets and highways. 

While enlightened people have not doubted the de- 
pendability of the gasoline engine, yet its adaptation to 
railroad service was required to prove to the unthinking 
masses that it is equal to the severest duty which ma> be 
imposed upon it. It would be impossible to conceive that 
railroads, operating with extreme precision, would adopt 
such a power for propulsion if it did not possess superior 
and well proven advantages. 

The prosecution of the Union Pacific's ambitious de- 
signs lends encouragement to the commercial motor vehide 
movement and is gratefully acknowledgged by all who 
liave interest in its development. One may now look with 
confidence for a quick broadening of public opinion con- 
cerning the employment of vehicles of whatever kind 
operated by this power. Though their introduction has not 
lagged through lack of railway patronage, it is certain 
their use will be extended because of it. 

During the past yea»r seven gasoline rail motor cars 
have been constructed in the shops of the Union Pacific 
at Omaha. The last car to be built is especially designed 
for climbing grades and has several new features, the most 
conspicuous of which is the ventilation of the cars, the 
windows being round, similar to port-holes on steamships. 



The car is air, water and dustproof. It has side entrances 
in the middle of the car instead of at the end. The trial 
run developed a speed of 40 miles an hour with ease. The 
car is capable of 60 miles an hour. One man controls it. 
It is 55 feet long. Steel sills and bracing, and outside steel 
shell, give great strength to the car. It is light also, weigh- 
ing only 56,000 pounds. The car has seating capacity for 
75 passengers. 

The roof is rounded so as to lessen atmospheric pres- 
sure when high speed is attained. The rear of the car 
is also rounded off, thus avoiding the vacuum which is 
produced by square end cars. The old-style sash ventil- 
ators have been done away with, and adequate ventilation 
is secured by roof ventilators, which exhaust by suction 
the air from inside the car, fresh air being taken in from 
the front of roof of car. A complete change of air can he 
obtained every four minutes, if desired. The flooi^ has 
been made water-tight and can be cleansed by flushing 
with hot water, destroying all germs and disease. The 
water from the cylinder jackets of the engine is run around 
the sides of the car, so that in cold weather the heat is 
radiated to the interior of the car. In warm weather this 
water is piped to coils immediately below the car. 

The car is driven with a 100-horsepower six- 
cylinder gasoline engine, built after special railroad pat- 
terns, designed to meet regular railroad car service re- 
quirements; has a "make-and-break*' spark ignition, with 
a primary battery to start on and a magneto for regular 
running service. The cylinders are 8 x 10 inches, of the 
upright type, placed at right angles to center line of car. 
The six cylinders are arranged in opposed sets of three 
cylinders, resulting in three power-giving pulsations at 
each revolution of crank shaft. Air is used for starting 
the engine. The engine speed has a wide range of con- 
trol, thus aflPording great economy under variation of load. 
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Care of Storage Batteries 

Practical Suggestions for the Proper Maintenance of Batteries in Electric Power Wagons 



THE number of cells in a battery depends on the voltage 
the motor requires to operate it. It may have any- 
where from ten to fifty cells, but the majority of vehicles 
for commercial purposes have from forty to forty-four 
cells. Each cell consists of a group of positive plates, 
which are of a dark brown color, and a group of negative 
plates, which are slate colored, there being one more nega- 
tive plate in each group than there are positives. The 
capacity of the battery depends on the number of plates in 
each cell, and the voltage on the number of cells in the bat- 
tery. When one negative group and one positive group 
are placed together there is a positive plate between each 
negative plate, and they are insulated from each other by 
wood or rubber separators, or both. The assembled groups 
are then placed in a hard rubber jar, which has two ridges 
on the bottom to hold the groups or elements up a short 
distance. Thus, if any material falls from the plates it 
will go below the plates instead of lodging between them 
and thereby causing a short circuit. The elements are 
then "burned" or melted together with a small hydrogen 
gas flame, which makes a perfect mechanical and elec- 
trical connection from one cell to the other right through 
the battery. 

FILLING THE BATTERY WITH ELECTROLYTE 

The battery is now ready to fill with electrolyte, 
which consists of pure sulphuric acid diluted with distilled 
water, the specific gravity being determined by the use of a 
hydrometer. No fixed rule can be given for the gravity 
of the electrolyte at this stage, as no two makes of bat- 
teries are the same. The mixture is approximately one 
part of sulphuric acid to three or four parts water. 
This is only given so that some slight idea can be had 
when getting the electrolyte ready. This will bring the 
mixture to between 1.200 and 1.250. It can be easily 
changed to whatever gravity the manufacturers prescribe 
by adding acid if the mixture is too low, or water if it is 
too high. Care must be taken to pour the acid into the 
water and not the water into the acid. Serious results may 
ensue if the latter is done, as the acid is liable to scatter. 
Mixing of the acid and water should be done in an earthen 
vessel or lead tank, as it will heat up considerably; if a 
glass jar is used it is very liable to break. When the 
mixture is thoroughly cold it may be poured into the 
cells to about one inch above the tops of the plates. 

THE FORMING CHARGE 

If there are only rubber separators between the plates 
the battery should be immediately put on charge at one- 
quarter the normal rate, the normal rate being usually 4-5 
amperes per pound of cell. That is to say, if each cell of 
the battery weighs twenty pounds the normal charging 
rate of that battery would be 16 amperes. If wood separa- 
tors are used the battery should be allowed to stand eight 



or ten hours before being put on charge, so that the 
separators will get thoroughly soaked. If this is not done 
high heat will develop, gjeatly detrimental to the life of 
the battery. While the battery is on forming charge it 
may heat up considerably. A thermometer should be im- 
mersed in the electrolyte. It must be watched closely, and 
before the temperature reaches 110 degrees F. the charg- 
ing current shoud be lowered, as the temperature must not 
go above that point. In some cases it is necessary to stop 
the charging until the battery cools oflf, but this must 
not be done unless absolutely necessary. This forming 
charge continues until the gravity of the electrolyte reaches 
its highest possible point. The forming charge usually 
lasts seventy-two hours or more. When the forming 
charge is completed the battery should be placed on dis- 
charge at the four-hour discharge rate through lamps, or 
a suitable resistance, and should have an ammeter and volt- 
meter connected with it. Voltmeter reading should be 
taken every ten minutes througiiout the discharge. 
When the voltage reaches 1.8 per cell the discharge 
should be discontinued and the battery immediately 
put on charge. If the battery does not come up to 
its rated capacity on the first discharge, it will be 
necessary to charge and discharge until it does. The 
battery being formed and giving the rated capacity, the 
covers should be put on the cells and sealed so the electro- 
lyte w^ill not slop over. This sealing is done by heating a 
composition of tar and soapstone in hot water, and work- 
ing it in around the edges of the cells. It only remains 
now to load the battery in the machine and it is ready for 
service. 

NEED OF CARE IN REGULAR CHARGING 

The regular charging should be carefully conducted, 
as the life and efficiency of the battery to a great extent 
depends on this. As the voltage of the battery depends on 
the temperature, and it not being always convenient on 
commercial vehicles to get at the battery to ascertain the 
temperature, the following rule works very well : Charge 
the battery at the normal charging rate until the voltage 
reaches 2.5 volts per cell; then reduce the charging current 
to half the normal rate and keep charging at this rate until 
the voltage reaches its highest point, when the charge 
should be discontinued. Should the battery gas freely 
before the voltage reaches 2.5 volts per cell, it should be 
cut down to the half rate as soon as observed, as the tem- 
perature in all probability is high, and a high voltage need 
not be expected. In very warm weather it will probably 
be found that the normal charging rate is too high and will 
have to be reduced. The temperature of the battery must 
at no time exceed 110 deg. F. and for regular charging it 
is advisable not to exceed 100 deg. F. The importance of 
this cannot be made too emphatic. 
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CHIEF CAUSE OF BATTERY DETERIORATION 

What induces premature depreciation of a battery 
more than all other causes combined, is the too free use of 
acid in adjusting the gravity of the electrolyte. A battery 
in regular service is rarely absolutely free from sulphate, 
and the more sulphate which accumulates on the plates the 
lower the gravity of the acid will become. The acid 
adjuster tests the electrolyte in the battery, and if he finds 
it reads low he immediately fills the battery up with acid 
of high enough gravity to bring the electrolyte where he 
thinks it belongs. This being done several times a month, 
it can readily be seen that the electrolyte gets so strong 
that the plates are rapidly eaten away. When the battery 
is fully charged, it is perfectly proper to bring the gravity 
of the acid to the given point (generally 1.3). But here 
is where the trouble arises, as so few men taking care of 
batteries know when a battery is full. The majority of 
them depend on a voltmeter and ammeter, which for all 
practical purposes, when the temperature is taken into 
consideration, is best ; but it is not sufficient when the elec- 
trolyte IS to be adjusted. The best method is to give the 
battery a long, slow charge, until the gravity of the acid 
has reached its highest point. Of course, this method can- 
not be used in general practice, as it very often requires a 
day or two. Therefore it is recommended that nothing but 
distilled water ever be put in the battery. When the bat- 
tery is washed the electrolyte should be correct, and ought 
to rertiain so until the battery is ready to be washed again. 



When the battery has been in use some time the gravity 
may be a little low, but this only impairs the capacity of the 
battery very slightly. It is far better to have the gravity 
too low than too high. 

WASmilG THE BATTERY 
The sediment which accumulates at the bottom of the 
cells should be removed before it touches the bottom of the 
plates. To find out when the battery should be cleaned, 
a cell should be cut out at intervals and the depth of the 
sediment ascertained. The usual time for washing depends 
on the service the battery has given. Commercial vehicle bat- 
teries should be washed every three to six months. When 
a battery is to be washed it should be charged full and then 
cut apart and the plates washed carefully. The mud in the 
bottom of the cells should be washed out. If the active 
material on the negative plates looks granulated or spongy, 
they should be put between boards and pressed before they 
dry, and should then be washed. It can be seen at a glance 
whether the positives are fit to be put back in the battery 
or not. The negatives may appear to be in good condition, 
but when the battery is assembled and discharged it fre- 
quently happens that the negatives are found useless on ac- 
count of the grids being sulphated, which insulates the 
active material from the grids. Before washing the battery 
it is good practice to cut out two to four cells, wash, charge 
and discharge them, taking readings with a low reading 
voltmeter, which will show just what condition the battery 
is in. 




STREET RAILWAY COMPANY'S TRUCK 

A number of electric trucks and light gast)line vehicles are actively and profitably employed by the Birmingham Railway, Light and 
I'ower Company of Birmingham, Ala. The company has acquired much experience in their operation during the past few years. 
The LMon Pope-Waverly truck shown above is the latest addition to its stable. It is fitted with removable rack sides, permitting the ve- 
hicle to be converted into a platform truck While the truck was made from a design drawn especially for the company, it will likely be- 
come a regular model with the Poi)e-\Vaverly people. 
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Gasoline Wagon Operation 

Tips to New Drivers and Caretakers About Things Likely to Escape Attention 



OVERLOADING is the pet vice of power wagon 
drivers. If repair bills are high they seek the cause 
in defects of construction of the vehicle, never in their 
own maltreatment of the vehicle. Many of them are 
under the impression that because a motor wagon is 
rated at 20 hp. it has very ample reserve of power, and 
therefore can be overloaded and overworked with impunity, 
judging it by comparison with horse wagons. It must 
be understood, however, that while this 20 hp. represents 
a definite amount of work, the power exerted by a horse 
is a very varWng quantity. It is well known that a horse 
will for a short space of time (pulling its load through a 
soft place) exert a tractive effort equal to as much as 14 
mechanical horse-power. In addition, the energy of the 
horse is exerted in the direction of pulling its vehicle and 
load, while the power of the motor vehicle is applied at 
its wheels, and it has therefore to practically lift itself 
out of a soft place. Perhaps this explanation will enable 
motor wagon owners to realise the apparent disagreement 
between the two cases. 

PROLIFIC CAUSE OF TIRE WEAR 

Wheels out of line cause severe wear on tires. Mis- 
alignment of wheels may be the result of failure to properly 
adjust them, of a sprung axle or steering knuckle, or a 
frame distortion ascribable to careless driving with an 
exceedingly heavy loal But whatever the cause it is 
well recognized as the most principal source of tire wear 
and expense. A truck, therefore, should never be permit- 
ted to leave the stable without close scrutiny of its wheels. 
If the cause of uneven tire wear cannoc be discovered 
changing the wheels may prolong their life. By lining 
up the wheels, front and back, it may be determined in a 
general way where the fault lies, and the remedy is usually 
self -suggestive. Of the troubles common to the steering 
parts, the bending of rods and arms are most frequently 
encountered, but, happily, the most easily remedied. Bent 
front axles are less common and far harder to locate and 
correct ; bends in the knuckles are least frequent. In the 
driving wheels a difference in the tensioning of the 
radius or distance rods is very prevalent, thanks to hur- 
ried repairs. This, however, is easily corrected. A dif- 
ference of this sort serves to set the rear axle at an angle 
to the chassis and swing both wheels out of line. Another 
cause of trouble in the rear wheels, which also is to be 
found occasionally in the front of the machine, arises 
from the offsetting of the springs, due to the side thrusts 
in rounding curves at speed. This difficulty results in 
shifting the axle bodily to one side, and causes one or both 
axles to set at an angle to the line of travel. Obviously 
this must result not merely in wearing the tires unevenly 
and unnaturally, but also must give rise to stresses unpro- 
vided for by the designer. With a shaft driven machine, 
the same thing may occur through the bending of a strut 



rod and the consequent disalignment of the rear axle, or 
its offsetting. Or, perhaps, a sudden lurch may cause 
an unusual strain upon the springs which, being too 
sudden to be absorbed by them in the usual way, results 
in misalignment. 

WHAT ENGINE SKIPPING INDICATES 

A skip in the engine is another trouble which may 
be caused by too rich a mixture, the surplus gasoline being 
deposited on the insulation of the spark plug in the form 
of soot, and as soot is a fair conductor of electricity, the 
current will leak out along the soot instead of jumping 
the gap formed by the spark points. The richness of the 
mixture will also be noticed by the exhaust gas having a 
strong smell. If very rich it can be seen in the form of 
black smoke, not blue smoke, as this latter symptom in- 
dicates excess of lubricating oil. 

WATER IN GASOLINE 

Water often gets into the gasoline. If the storage 
tank is buried in the ground see that the supply pipe is 
raised so high that a pool of water cannot form aiound it. 
Before washing a vehicle have the tank caps screwed 
tight. Aside from the motor troubles resulting froni water 
in gasoline, there is risk from injury to cylinders. To de- 
termine if water exists in gasoline pour a little on a very 
dry and smooth surface and look for globules. Gasoline 
free from water will spread out evenly. 

EFFECT OF HEAT ON LUBRICANTS 

The first effect of heat on a lubricant is to consider- 
ably reduce its viscosity. The temperature of the cylinder 
wall in an air-cooled engine averages from 250deg. to 
300deg. Fah., and in a water-cooled engine from ISOdeg. 
to 250deg. Fah. At the higher of these temperatures the 
lubricant is about as thin as water, and splashes just as 
readily. The following table shows, roughly, the change 
of viscosity with the rise of temperature: — 
Temperature, (deg. Fah.) To 110 150 250 300 350 400 
Time of efflux in seconds 740 110 54 39 32 25 21 

If there be an adequate supply, even in this last 
state, it is capable of preserving a good film between piston 
and cylinder, and it is not till temperatures of 400deg. up 
to 500deg. Fah. arc reached that danger arises. At this 
stage a good deal of the oil is turned to vapor, and is 
no longer useful as a lubricant. Unless copious supplies 
are pumix\4 in to make up the loss, the piston will seize, 
especially if it is a close fit in the cylinder, owing to the 
absence of the protective film which keeps the metal sur- 
faces from touching. It is only partly true that, at a 
high temperature, the oil is evai>()rate(l, and, therefore, 
passes out of the exhaust with the burnt charge: the 
truth of it varies with the (|uality of the oil used. If you 
have a well-refined pure oil, i)arts in a 100, say, are 
evaporated auvl do no damage; the one part is carbon- 
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ised — ^that is to say, decomposed by the heat. It is solid 
matter in a very fine state of division ; a portion of it will 
go out of the exhaust with the gases, the rest will be de-. 
posited on the walls of the combustion chamber, and on 
top of the piston. In the case of the oil containing nota- 
ble quantities of impurities, the proportion carbonised is 
very much greater, and the deposit in the cylinder head 
g^ows more rapidly. There is another and a very prolific 
cause for this deposit, and that is, defective carburation. 
Either an over-rich or, an insufficiently-sprayed and vapor- 
ised mixture will cause a carbon deposit to form. In 
practically every case these deposits are the cause of pre- 
ignition, and in many cases overheating. 

DIRT AND SOME OF ITS DANGERS 
To the inexperienced operator a small quantity of 
dirt scattered over the engine is of little importance. The 
life of an engine, however, almost wholly depends upon 
the care it gets. The recital of an experience bearing 
upon this matter will show the lisks of neglect. A truck 
was run into the yard for some slight repair. It was 
covered with mud. As the foot boards over the engine 
were removed some of the mud fell upon the motor, which 
was still running, and a little of it was ground into 
the clutch sleeve. There being considerable sand in the 



mud it worked into the bearing, which shrieked rebellion. 
The motor was stopped and the sleeve washed externally 
with gasoline. Then the motor was started s^ain, but the 
grinding did not cease. Finally the sleeve was taken out 
and it was discovered that a few grains of sand had 
become imbedded in the bronze bushing. A mat made to 
fit the foot-board thereafter protected the engine of that 
truck. It is a common failing of badly trained drivers 
to throw a little sand upon a slipping clutch. What does 
not imbed itself in the clutch leather will fly in all direc- 
tions and find its way into the bearings. If a truck is not 
equipped with an underbonnet, one should be fitted. A 
piece of canvas under the engine is better than no protec- 
tion at all. 

VARIOUS GRADES OF GASOLINE 

Commercial gasoline ranges between 65 deg. and 
85 deg. Its grade is determined by the density. The 
usual grade for gasoline engines is 76 deg., although gas- 
oline as low as 68 deg. may be used with a good vaporizer, 
if the weather is not very cold. Of course, the price varies 
with the grade. Buy a Baume hydrometer and test your 
gasoline. This is quite necessary in view of the fact that 
4 deg. difference in the density will make a variation of 
114 to 2 hp. in the engine. 




A "DEAD" LOAD 

Lumber is regarded as a "dead"' or unyielding load. It is classed among the forms of merchandise which cause the greatest shocks, 
strains and stresses to horse drawn vehicles, and is generally looked upon as correspondingly severe upon power wagons. The 
pow^r wagon hauling lumber, however, has some very decided advantages over horse-wagons in similar service, wholly apart from 
Its economy and superior speed. In starting, for example, if the power is skillfully exerted, the wagon is not racked. The Atlas 
3-ton wagon shown above has replaced two horse drawn wagons and four horses. It makes five trips daily, carrying about 5200 pounds, 
coveTiQg about 22 miles in 5 hours, including stops for unloading, with gasoline consumption of 5 gallons. The wagon is in the ser- 
vice of the Kuntz-Johnson Lumber Co., of Dayton, Ohio. 
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6SARLBSS TRANSMISSION 

Conspicuous among the advantages 
claimed for the transmission made by the 
Gearless Transmission G>mpany, of 
Rochester, are its power economy when 
driving direct, simplicity, noiselessness, 
availability as a brake, durability, accessi- 
bility, and immunity from injury. Trucks 
to which it is fitted start without jerking 
and consequently escape the attendant 
strain on running gear. 

The frame of the transmission is at- 
tached to the truck frame at four points. 
On the high gear the two side wheels are 
out of engagement with the central driving 
wheel, which is splined to the main shaft. 
Thus the entire engine power becomes 
available for propulsion. Two sidewheels 
are brought into engagement with the en- 
gine fly wheel and central wheel by means 
of a foot lever, and the direct clutch is 
automatically withdrawn. Alignment of 
the driving shaft is not disturbed on ac- 
count of the side wheels being put in con- 
tact with the central wheel, as the side 
wheels are operated in unison. The side 
wheels are driven in opposite directions. 
As their power is delivered to the central 
driving wheel from diametrically opposite 
points side thrusts on the driving shaft are 
eliminated. To back the truck the central 
wheel is shifted to the rear of the center 
of the side wheels, which reverses the ac- 
tion of the central wheel and its shaft. 
The frktion surfaces of the central and 




Gearless Transmission on Reverse Drive. 



side wheels have withstood the usage of 
5,000 miles service without exhibiting any 
appreciable wear. 

The drawings are not accurately 
descriptive of the mechanism, but never- 
theless they serve to describe its principal 



functions. Two models are made, one for 
engines of 20 hp. and upward, and the 
oth^" for engines with lower power. 
There is nothing experimental about tins 
transmission. It has t>een in active opera- 
tion for two years past. 




Gearless Transmission on Direct Drive. 
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WANTS TO BUY MOTOR PLOWS 

MOTOR driven agricultural implements are attracting 
the attention of large land owners, who perceive the 
economies which are to be derived from their employment. 
Unfortunately, however, firms to whom the manufacture 
of these implements might reasonably be expected to appeal 
are either unaware of the active interest being taken in 
their use abroad, or else are blind to their advantages. 
However it may be, the fact remains that owners of large 
tracts of land in this country stand ready to buy them, in 
support of which statement witness the following letter: 

To [the Editor: — I notice in your edition of April 26, 1906, 
•an article headed "Motor Talk to Farmers." When in England 
two years ago, I had an invitation to visit an exhibition of a motor 
plough, bpt was unable to do so. Friends of mine, who were 
there, spoke very highly of what they had seen. 

I am in the market for from one to three of these motor 
ploughs, for a ranch that I own in southern California, and my 
object in writing you is to ask whether these agricultural motors 
for ploughing, harrowing, etc, are made in this country, and if so, 
where? 

Will you please send me another copy of the magazine under 
date of April 26, 1906, and oblige, 

J. H. FLAGLER, 

New York City. 

It is quite likely that the motor plow which Mr. 
Flagler was invited to witness in field service was made 
by the Ivel Company, of England. 

ELECTRIC BUSES FOR NEW HAVEN 

IT is likely that a company will be formed to operate an 
electric omnibus line in New Haven, Conn. It is the plan 
of the men identified with the enterprise to purchase four 
small electric buses at a cost of over $10,000. Henry W. 
San ford, superintendent of the New Haven Ice Company, 
is one of the chief movers in the enterprise. He has inter- 
ested others in the plan and the company will undoubtedly 
be organized. 



OVER 400 MOTOR BUSES IN LONDON 

UP to May 14 there were 422 motor buses plying the 
streets of London. The following table shows the dis- 
streets of London. The following table shows the dis- 
tribution of the vehicles: 

London Motor Omnibus Co 107 

London Road Car Co 69 

London General Omnibus Co 67 

London & District Motor Bus Co .38 

Thomas Tilling 24 

Gt. Eastern London Motor Bus Co 20 

Star Omnibus Co 18 

Associated Omnibus Co 17 

London Power Omnibus Co 14 

Birch Bros 11 

New London Suburban Bus Co 8 

Victoria Omnibus Co 7 

Other owners 22 



Total 



422 



ELECTRIC WAGONS FOR FIRE CHIEFS 

TEN of the batalion chiefs in the fire department of 
>few York City are to be supplied with Baker electric 
vehicles, possessing unusual speed and radius of action. 
The motor is mounted in the forward end of the wagon, 
while the battery is carried under the seat. The maximum 
speed of the vehicles is 32 miles an hour. The average 
mileage on one battery charge is between 40 and 50 
miles, although in a test one of the vehicles covered 84% 
miles before the battery was exhausted. The weight of 
each vehicle is 1,800 lbs., with wheel base of 82 inches. 



Information for Buyers 



Fire Insurance Wagon — ^The Woods 
Motor Vehicle Company, of Chicago, has 
received an order for the construction of 
an electric fire patrol wagon to be em- 
ployed in the service of the Chicago Fire 
Insurance Patrol. The length of the body 
will be 13 ft, while the wheel base will 
be 11 ft 6 inches. The front wheels will be 
36 inches in diameter and the rear wheels 
48 inches. The frame will be of pressed 
steel and the axles will be made of chrome- 
nickel steel. The wheels will be equipped 
with 3V2-inch tires. The weight of the ve- 
hicle, without load, will be 8,000 pounds, 
and including load, 13,000 pounds. The 
car will accommodate twelve men. The 
normal speed of the vehicle will be 12 
miles an hour and maximum speed, with 
full load, 20 miles an hour. The vehicle 
is to be delivered within 4 months. 



An Ingenious Engine. — The 10 hp. 
air-cooled engine of the delivery wag- 
on made by the Logan Construction com- 
pany, of Chillicothe, Ohio, recently illus- 
trated in this paper, is of the two cylinder 
opposed type, but contrived with more 
than ordinary ingenuity. The outer walls 
of the cylinders are cooled by sheet cop- 



per flanges tapered and fitted tightly on 
the cylinders, Va inch apart. There are 
thirty-five of these flanges, giving 54 
square feet of radiating surface. Atten- 
tion is called to this use of sheet cop- 
per, which is well known as one of the 
most sensitive thermal conductors. The 
air is kept in circulation by an eighteen- 
inch fan. On the top of the crank case 
(which is left open when cast) is a hopper 
made of sheet copper. Within it a series of 
screens prevents oil from the crank case 
splashing out. Air circulates freely 
through this hopper into the crank case, 
cooling the piston-heads, inner walls of 
cylinders and bearings, and allowing all 
heat and gases to escape. The cooling of 
this engine is so perfect that it is able to 
use seventy-five pounds compression with- 
out daneer of overheating. A customer 
who uses this engine says he has allowed 
it to run two hours at a time while stand- 
ing, without overheating. He also states 
that he drove 135 miles in six and one- 
half hours without stopping the engine, 
during a sultry day last September. 



More Factory Room. — Work on 
the addition to the Pope-Waverley factory. 



Indianapolis, has been completed. It gives 
much needed room. The entire plant is 
devoted exclusively to the manufacture of 
electrics, both for commercial and pleas- 
ure use. Most of the addition will be oc- 
cupied by the body and truck departments. 



"DIAMOND" CHAINS 

Outnumber, Outwear and 
are Stronger than Othen 

WBITX rOB CATAIX)aUB 

DIAMOND CHAIN & MFG. COMPANY 

INDIANAPOLIS. IND. 



FMcssLci Steel Truck Frames 
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Valueless Demonstrations 

Trials Merdy Indicate Suitability of Wagons for Service in Which They Are Being Tested 



EXPERIMENTAL demonstrations of the kind ordi- 
narily witnessed so imperfectly indicate the sources or 
volume of the economy of power wagons that experts have 
come to regard them as flat, stale and wholly unprofitable 
perfomiances. Occasionally the showy exercises which 
attend them may, and undoubtedly do, excite purchasers to 
a livelier realization of the shortcomings of draft animals 
than would be possible without the opportunity for indif- 
ferently comparing their inferior work with the superior 
work of motor vehicles. But to gain so small a point it 
should be unnecessary to continue the extravagant waste 
of time and money which even petty demonstrations seem 
to demand. 

The sum of trade thought on the matter makes it 
clear that demonstrations indicate nothing but the mere 
suitability of power wagons for the service in which they 
are being tested. Recent testimony confirms this judgment, 
as will be evident from perusal of the following opinions : 

* * ¥ 

WHOLLY OPPOSED TO DEMONSTRATIONS 

We are opposed to making any demonstrations 
whatsoever. In localities where power wagons have been 
in use for a reasonable length of time, and where their 
advantages as well as their limitations have become 
known, such demonstrations should neither be necessary 
nor solicited. 

Reputable builders of other kinds of standard 
machinery are not expected to offer deiuonstrations to 
their customers. Why, then, should this burden be placed 
upon the builders of power wagons? 

Builders of power wagons have acquired, or will 
gradually acquire, if their business is to survive, a reputa- 
tion for turning out only the highest grade of work and 
standing behind their product. Further, their selling or- 
ganization will not attempt to place power wagons where 
their use is unlikely to prove eventually satisfactory. 
Their guarantee should constitute full proof to the 



customer that any power wagon they turn over to him will 
be adapted for his service. 

Exceptions to the rule suggested above should re- 
fer exclusively to localities where power wagons have 
been previously entirely or comparatively unknown, and 
where their immediate introduction may seem expedient 
to the manufacturer, at some present sacrifice. In such 
cases, it would seem reasonable to makt demonstrations 
extending over a period only long enough to allow the 
prospective purchaser to ascertain from observation that 
the power vehicle is capable of doing the work expected 
and promised by the salesman. Not infrequently it will 
be necessary to explain that the single wagon used for 
demonstration cannot be expected to do more than sug- 
gest by its operation how great a saving could be made 
by the use of a larger number of vehicles. 

STUDEBAKER AUTOMOBILE CO. 

South Bend, Ind. 

* * * 

DISCRIMINATION SHOULD BE USED 

Demonstrations should be given with discrimination. 
No demonstration should ever be made until all the con- 
ditions are such as will exist when vehicle is put into 
regular service. 

Merchants are besieged with propositions from local 
agents who are selling touring cars with wagon bodies, 
and are willing to recommend these for any kind of ser- 
vice, and naturally the merchant seeks safety in asking 
for a demonstration, nine out of every ten of which arc 
bound to be failures. In fact, we have seen demonstra- 
tions which have been nothing but boomerangs, and have 
not only destroyed the confidence of the would-be buyer, 
but of the entire surrounding neighborhood of merchants. 

We are strongly opposed to demonstrations, except 
in very rare cases. There are very few merchandise de- 
livery propositions which are so intricate as to need any 
demonstration, for they are weft^ within the ability of a 
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good selling engineer to analyze and also well within the 
ability of the motor vehicle. 

If a demonstration is demanded the salesman should 
demand a full and complete analysis of the existing con- 
ditions of delivery by horse-drawn vehicles, and when 
this has been obtained a demonstration should be planned 
which will properly show the relative merits of power 
wagons and horse-drawn wagons. 

Merchants do not intend to be unreasonable, but 
they have such vague notions as to what a motor vehicle 
can do that, when demonstrations are made, their at- 
tention is often directed to performance which has no 
connection whatever with their trucking proposition, and 
only tends to divert their interest from the main issue. 

JAMES MACNAUGHTAN CO. 

Buffalo, N. Y. 



ATTENDING CONDITIONS SHOULD GOVERN 

The period of time required for a practical demon- 
stration of a motor truck should be considered with the 
circumstances governing each individual purchase or 
sale. 

If, for instance, the purchaser is not fully aware of 
the practicability of using a motor truck, and his re- 
quirements are large enough, it may be that the manu- 
facturer can afford to give him considerable attention 
in the way of practical demonstration. If however, the 
purchaser is satisfied that the motor truck will be an ad- 
vantage to him, and simply wants to know the power and 
capacity of different machines, a very short demonstration 
will prove the possibilities of any machine in question. 

A motor truck, unlike a stationary machine, is liable 
to great damage on account of the chance taken in oper- 
ating it on a public thoroughfare, and therefore we feel 
that, like the sale of horses and automobiles, it should 
not be trusted in the hands of any one but a skillful oper- 
ator in the employ of the manufacturer or dealer until 
after sale is closed. 

DUNBAR MFG. CO. 

Sandusky, O. 



WELL DESIGNED TRUCKS NEED NO DEMONSTRATION 

We can see no reason whatever for an extended 
period of demonstration. If the concern manufacturing 
a truck has a satisfactory business standing, and gives a 
proper guarantee against defective parts and incorrect 
design, making the guarantee cover sufficient length of 
time to insure purchaser against the development of de- 
fects which might not show in a short demonstration, we 
can see no reason for placing the truck in the hands of 
a purchaser, giving him the right to use it in his business 
for a lengthy period. We believe that if the truck is 
properly designed and constructed, and does its work 
for a few hours, it is sufficient gu?irantee of design, 
power, etc. 



The operation of the truck in the hands of other 
parties who have purchased them, and are using them in 
their business, should also be a further guarantee as to 
its reliability, economy, etc. Unfortunately, the requests 
for long demonstrations, extending in a number of in- 
stances not only a few weeks, but several months, have 
been due to the endeavor of makers who have question- 
able designs of motor trucks, and no reputation as manu- 
facturers, trying to effect a sale in that way, and with 
the design untried. If after such demonstration defects 
in design, etc., occur, the entire commercial truck business 
receives a black eye. 

We have made demonstrations for companies who 
are handling large quantities of material, using a gjeat 
many teams, for periods, in some instances, as long as 
three or four days ; but ordinarily we do not demonstrate 
l(Miger than one or two trips, or possibly one-half day's 
use. Under these conditions we have been able to find 
a market for more trucks than we can manufacture, and 
have for several months been running our factory, which 
has a capacity of output of three to five cars per week, 
depending upon size, both night and day, and are still 
far behind on orders. Our agents have been greatly an- 
noyed from time to time with requests for long demonstra- 
tions and statements of probable purchasers that some 
other manufacturers are trying to give lengthy demonstra- 
tions, in many cases without even a provisional order, 
when if demonstration proves satisfactor> the truck will 
be purchased. 

We do not manufacture anything but motor trucks, 
and they are designed for strength, durability, economy 
of fuel consumption and lubricant and simplicity of oper- 
ation. We believe the latter point to be one of the chief 
factors. Our designs were tested out for more than a 
year before being placed upon the market. 

AMERICAN MOTOR TRUCK CO. 

Lockport, N. Y. 



TRUCKS IN SERVICE BETTER THAN DEMONSTRATION 

I do not believe in lengthy demonstrations, and do 
not make them unless the parties have absolutely decided 
to buy the trucks. I believe the trucks in actual service, 
and figures and data as to cost of operation, after they 
have been used for a year or two, will mean much more 
to a prospective buyer than a demonstration for two or 
three days, or perhaps a week. Such information com- 
pared with the work of horse-drawn vehicles, is all that 
should be necessary. If we were to make demonstrations of 
two or three months, or even thirty days, for all of our 
prospective customers in Chicago, even if we were to 
charge for them, we would have a great many second-hand 
wagons on our hands and be under great operating ex- 
pense. And I do not believe it would bring about any 
more satisfactory results. 

GEO. A. CRANE & COMPANY. 

Chicago. 
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WAGON GUASANTSED; NO DEMONSTRATIONS 

We do not give any demonstrations whatever, but 
sell our products as other products are sold. We give 
opportunity for thorough examination, require part cash 
in advance, balance on delivery, giving a full guarantee 
that the machine is as represented in speed, carrying 
ability, and wearing ability. Machine is returnable within 
thirty or sixty days if it is found not to be as represented, 
and money refunded, less a certan expense per day charged 
to the purchaser. 

We can sell all our output in this way, and a great 
deal more. Promiscuous free demonstrations are per- 
nicious in their educational influence and detrimental to 
the best interests of the trade. They are of no practical 
value to the purchaser. Any well built machine will, 
of course, wear well under reasonable use during any 
trial period granted by the manufacturer ; ^ the purchaser 
might better first satisfy himself that the machine will 
carry the load claimed and travel the speed claimed, and 
take the manufacturer's guarantee as to its ability to hold 
up under service. 

FOUR WHEEL DRIVE WAGON CO. 

Milwaukee, Wis. 

* * * 

THIRTY DAYS DEMONSTRATION FOR QUANTITY BUYERS 

In our opinion a thirty day demonstration should 
be given to a concern contemplating the purchase of a 
motor wagon, especially when the concern is in the mar- 
ket for more than three wagons. 

BUCKEYE MANUFACTURING CO. 

Anderson, Ind. 

* * * 

FAVORS CHARGING $5 A DAY FOR DEMONSTRATIONS 

We believe that a week should be the maximum 
period for the average demonstration. Our experience 
has shown that from two to three days is usually suf- 
ficient. There are instances, however, where a week 
would not be sufficient length of time to make a proper 
demonstration. For example: A party contemplates the 
purchase of from 20 to 40 vehicles, and before making the 
purchase requires a demonstration of thirty days, during 
which time a careful record is kept of the tonnage, mile- 
age, consumption of gasoline and lubricating oil, hours in 
service, and such other information as may be of as- 
sistance in determining the value of the service rendered 
by the motor truck as compared with horse drawn trucks. 
In a case of this kind we believe that an equitable basis 
on which a thirty day demonstration could be made would 
be for the person receiving the demonstration to pay a 
reasonable price per day (say $5) to the manufacturer, 
and also pay the necessary operating expenses, exclusive 
of repairs. 

Looking at the subject from the standpoint of the 
prospective purchaser, he could not be expected to make 
the investment necessary to purchase one or more large 
trucks without being shown that he was getting his 



money's worth, and was going to make a saving over the 
cost of maintenance of horse^rawn trucks. To con- 
vince him, it would either be necessary to do his work 
for a short period in a satisfactory manner, or point to 
a sufficient number of wagons in similar service, and in 
some cases it might be necessary to do both. 

RELIANCE MOTOR CAR CO. 

Detroit, Mich. 

* * * 

ECONOMY OF POWER WAGON IS NOT DOUBTFUL 

The power wagon has been thoroughly demonstrated, 
and its practicability is no longer a doubtful element. 
Therefore we think one to three days, depending upon 
the number of vehicles the party has use for, quite suf- 
ficient for a demonstration. 

PACKARD MOTOR CAR CO. 

Detroit, Mich. 

* * * 

ONE WEEK IS LONG ENOUGH 

We consider that in one week's time a delivery car 
could be thoroughly tested. A prospective purchaser, in 
that length of time, ought to be able to detect any weak 
points in the vehicle. 

MITCHELL MOTOR CAR CO. 

Racine, Wis. 

* * * 

THIRTY DAYS FOR EXCEPTIONAL DEMONSTRATION 

We should think that, under all ordinary circum- 
stances, a practical demonstration covering a period of 
two weeks should be sufficient to accumulate such data as 
is necessary to enable a concern contemplating the pur- 
chase of a motor wagon to make their decision. 

Under exceptional conditions the time required in 
demonstrating might extend to thirty days. However, 
we believe a fair maximum average time would not ex- 
ceed three weeks. 

PREMIER MOTOR MFG. CO. 
Indianapolis, Ind. 



RUNNING EXPENSES OF BUSES 

F)R nine cents per car mile one of the large motor bus 
companies operating in London keeps its vehicles in 
thorough condition of repair. This is the contract mainte- 
nance charge made by the makers of the buses, and 
covers repairs of all kinds, tire renewals and lubricants. 



An automobile mail route has been established for 
carrying mail between Oakley, Ida., and Burley, a new 
town in the western part of the state. Two vehicles have 
been purchased for operating the route. 



The Southwestern Transit Company, which was re- 
cently organized at Guthrie, Okla., will operate automo- 
bile stage lines for the transportation of passengers, freight, 
mail and express. One line is operating out of San An- 
tonio, Tex. 
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Economy Now at Maximum 

Under Prevailing Conditions Power Wagon Investments are Quickly Written Off 



MERCHANTS who casually consider the employment 
of motor wagons often fail to perceive that at the 
end of a given period, lengthened or shortened accord- 
ing as service conditions fluctuate, the vehicles will not 
only have performed more work more expeditiously and 
satisfactorily than it could be accomplished by horse-drawn 
wagons, but will actually have earned enough to warrant 
the original investment being written off the books. Nor 
is this all, for if skilled intelligence has been exercised 
in caring for the wagons during the period of accounting 
their term of usefulness may be still further prolonged. 

To measure the earning power of horses it would 
be necessary to contrast their work with the service af- 
forded by some inferior beasts of burden, such as oxen. 
Practically, therefore, horses have no earning power in 
the sense that the term is used to denote superior per- 
formance by power wagons. 

Some motor vehicles will earn their cost in two or 
three years. Others will require a longer time in which 
to work out the investment. But sooner or later — depend- 
ing on the nature and activity of service, initial cost of vehi- 
cles, care in maintaining them, stable administration, and 
other factors of importance in power wagon accounting — 
the time arrives when even the most expensive and worst 
abused machines have paid for themselves. This state 
of affairs will persist so long as the inferior service of 
draft animals is largely employed for the transportation 
of city merchandise. 

The economy of the power wagon is highest at 
this moment. For the gradual supersession of draft 
animals by motor vehicles must inevitably be accompanied 
by constantly increasing competition, not between mechan- 
ical power and brute energy, but between the various 
forms of mechanical power alone. Failure to recognize 
this highly important fact has, any time within the past 
four or five years, caused merchants who might have made 
liberal use of available power wagon design to waste large 
sums of money operating inferior horse- wagon services. 
Even today, when the fast increasing use of motor wagons 
heralds the near approach of the time when horse-wagon 
service will invite no fair comparison, these same mer- 
chants wait with youthful expectancy for the perfect 
mechanism which, without hitch or interruption, w-ill per- 
form delivery service with a teaspoonful of gasoline, a 
featherweight storage battery, or a steamlcss steam en- 
gine, sans lubricant, sans care, sans everything that will 
cause unaccustomed expense. 

In a recent issue of The Power IVai^on there ap- 
peared a table of operating costs, covering a period of one 
year, in which the inferiority of horse-drawn-wagons in 
express company service was strikingly shown. From 
the figures submitted it was very apparent that the pur- 
chase price of the motor vehicles employed in such work 



can quickly be recovered. The annual saving derived 
from the use of one power wagon was shown to be 
$1,500.90. As the wagon — now in its fourth year of ser- 
vice — was bought for $2,500 when new, its first cost 
was charged off at the end of one year and nine months. 
This remarkable economy, however, was considerably 
augmented by the use of iron instead of rubber tires, 
although the latter might have been employed with ad- 
vantage to cushion the vehicle. Even deducting $150 — 
the annual cost of a set of tires for such a wagon — this 
record of economy is a theme for constant wonderment to 
experienced as well as inexperienced investigators. To be 
sure exceptional ability was shown in the care, mainte- 
nance and routing of the vehicle, but, as such ability di<i 
not result from any previous experience with motor 
wagons, it is but fair to presume it was developed by 
regarding the power wagon as a time and labor saving 
machine which possesses nothing of importance in common 
with the service it superseded. 

Obviously, then, since the personal equation plays 
such a conspicuous part in determining the economy of 
power wagons, it is a sheer waste of time for purchasers 
to endeavor to ascertain in advance of their employment 
how long a period of time must elapse before the vehicles 
will pay for themselves. But, remembering the ample 
margin of economy power wagons possess over the most 
highly organized horse wagon service, this denial need not 
be regarded as serious. Given a proved economy, it is 
for the purchaser to make it available, increasing it as 
opportunity offers, but never questioning its existence. 



Automobiles carrying passengers and freight are to 
operate between Hollis and Eldorado in Oklahoma Terri- 
tory. 
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Motor Cab Earnings 

Estimate of Profits to be Derived From the Operation of 500 Crasoline Vehicles 

WE have frequently remarked that the immensity of While it is planned to write off the entire cost 

the economy which the extensive employment of of the cabs within six years, at the rate of $240 per year 

commercial automobiles holds out is seldom, if ever, in- per cab, it must be evident that this charge for depreciation 

dicated by petty experiments with single vehicles. Strik- is unusually liberal, as with reasonable care of motors and 

ing proof of the soundness of this observation is afforded progressive repair of other wearing parts and equipment, 

by a glance at the prospectus of a company just organized there will undoubtedly be many cabs in excellent condi- 

abroad for the operation of motor cabs in public service, tion at the end of that time. 

Five hundred gasoline cabs are to be operated" by ' if the taximeter royalty charge was eliminated a 

the General Motor Cab Company of London, which is still better showing could be made, but as the equipment 

capitalized at $1,300,000. The vehicles, which are to of this device is a necessary feature of the contract with 

be built in Paris by Renault Freres, will cost, without the builders, it must be accepted with equanimity by the 

tires, $1,440 apiece. The order for their construction was investors. 

placed on May 5, the sum of $250,000 being paid in ad- ^11 in all, the prospectus is typical of the profit 

vance to guarantee delivery. ^^I^j^l, ^ derived from the extensive employment of 

All vehicles will be fitted with taximeters, instruments motor vehicles in commercial service, 
which automatically record the legal fare. Four pas- 
sengers can be carried inside the cab and one alongside 

the driver. It is at the option of the hirer whether the Motor bus service will be furnished this summer be- 

cab is open or closed, as it is of the landaulette type. tween Redrock, Midway, Cold Springs and Salmon, all 

The Renault motor cabs are well known in Paris, Idaho towns, which are now being served by six-horse 

where they ply the streets in considerable numbers. Prob- coaches. The duration of the motor bus trip will be eight 

ably 250 of them are so employed. Their earning power hours, 
has been so satisfactorily demonstrated that the London 
company calculates each of its cabs will bring in $8.40 per 

day, less 25 per cent for driver's wages and fuel, the latter ^m^^ 'C^*'^3SS1MK®HRHD^B j^^^^^ ^.^ ^;^.. ^ 

estimated as not exceeding 54 cents daily. Therefore J^j^Mjo^^^SSSS^^^Sf^^^' ^^inCoB&fe 

the net earnings per cab per day, exclusive of ajministra- BBIWip^^^^ l^^^''^ 

tion charges, it is expected, will amount to $().30. B^Br^ES'^^^^^^^^NHBB^^ ' ^ "^^^-v 

The operating expenses given below are based upon g^^^Ks^L 'v/ 

the experience of the Paris Company, which certifies the ^^H^^^^J^^^M JF^ ^> 

accuracy of the figures: ^^BGOhSBiBiMir^ v^^'*-^^ 

Management, General Exp., Ins., Garage $ .48 MB^fflr^l^mt''^ ^ g ' 

Cleaning 20 ^^^iSa ASiM^iRm ^ 

Tires 1.08 ^Bw^H^E- BP^^ 

Upkeep of motors 48 ^^^^^ v«Mhtea^BK^w^^« 

Upkeep of cab bodies 36 ^^^^F^ ' !^^^lS5B^B I ^ 

Lubricant 10 

$•2.70 mw^- 

The above expenses for tires, motors, bodies and ^^^^^^^^^^^^^^^^taf JP^ 

lubricant are calculated on the basis of each cab covering ^^^^^f^^^^^^^^^B.r .^Ir 

a sufficient mileage to earn $8.40 per day. ^HB^^BH'W if ^^^^^br^b'Rlfl !ii 

Average gross profit per cab per day $().30 

Average working expenses per cab per day 2. TO ^^^^MgWjBMI^^ift f ' .HX>V 

Profit $3.1)0 

.")()() motor cabs at $3.()0 per day per cab profit, 

working 3( 0 days $540,000 ^ 

Less royalty $ 1(;,800 ^^^^^^^^^^^^^^^^^^^"^Bfkk 

cab licenses 4,800 JtBBl^U 

" depreciation 120,000 141, GOO 

Annual net profit $398,40) TriormThgTn^s. T 
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U. S. Signal Corps Car 

Value of Automobile in Army Work Prominently Shown by Service of This Vehicle 



THE auto-telegraph car now being operated in the ser- 
vice of the United States Signal Corps post in Kansas 
has demonstrated its capabilities in the most exacting field 
trials. While the chassis of the car is identical with tour- 
ing car construction, the body is of special design and of 
unusual size. 

Under the seats are spacious lockers for the storage 
of signaling apparatus, such as rope, wire, and supplies 
of every description. At the sides of the car are racks for 
carrying lances or light poles which are employed in string- 
ing a temporary overhead telephone or telegraph line when 
other supports for the wire are not available. From the 
ends of these racks iron rings depend through which 
straps are passed after having been drawn around the 
bundles of lances, so that the poles are held securely in 
place. The car, complete, cost the War Department $2,525. 
It has a variety of uses, but primarily its function is as a 
transportation utility in the construction, maintenance and 
operation of temporary or permanent telephone or tele- 
graph lines. 

Its great superiority over atl other vehicles ever em- 
ployed in the erection of communicative lines is found in 
the fact that it has the power requisite to enable the Signal 
Corps men to keep pace, in erecting a line, with the fastest 
moving cavalry or artillery force. Heretofore, the squad 
erecting a field telegraph or telephone line has frequently 
been left far behind during a forced march, the result 



being, of course, a serious complication, since the advanc- 
ing soldiery was thus cut off from its base of supplies. 

Of equal importance is the adaptability of the car for 
use, on short notice, as a portable field telegraph and tele- 
phone station. With only the brief delay to establish field 
wire connections, communication may be opened with the 
terminus of the line thus "tapped," or any intermediate 
point. In the rear of the front seats is a wooden shelf, 
which, while ordinarily hung snug against the back of the 
seats, may be instantly lifted into a horizontal position. 
Upon this are placed telegraph and telephone instruments, 
and the operators taking their places at the seats adjoin- 
ing the table are read}' for military dispatching — sounders 
being provided so that messages may be received and 
transmitted regardless of the roar of musketry or other 
distracting noises in the neighborhood. 

The car is operated by a twenty horsepower engine, 
has seating capacity for eight men, the detachment being 
known as the "Auto-Telegraph Squad," which is detailed 
and drilled especially with reference to this service. The 
squad comprises the driver, the officer in command; two 
expert telegraph and telephone operators, and four privates 
who are qualified to render service as linemen, and who 
also constitute an armed guard should the telegraphers 
need protection while in the discharge of their duties at 
the keys. 
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Gasoline Wagon Operation 

Tips to New Drivers and Caretakers About Things Likely to Escape Attention 



IT sometimes happens that the front wheel of a heavily 
loaded truck, in passing over the crown of a crossing, 
close to the curb, will drop into the gutter and cause a 
fracture of the steering cross connection. In spite of this 
misfortune the truck should soon be able to proceed ort 
its journey under its own power. A two-foot length of 
iron pipe sometimes used as a roller in unloading mer- 
chandize, is slipped over the broken rod. At each end of 
the pipe the rod is wound with stout twine in order to 
prevent the pipe from moving. A piece of wire cable 
is then made fast to one steering knuckle, wound around 
the rod and pipe and securely attached to the opposite 
side. The cable makes steering to the right effective by 
pulling the left knuckle, and to the left by the ends of 
the rod butting together inside of the pipe. 

MISUSE OF THE HIGH GEAR 

There is a great deal of misunderstanding over the 
proper use of the top speed of a wagon. It is all very 
well to keep the top speed in gear so long as the engine 
is not laboring, but directly it does so a lower gear should 
be put in. Further, the high gear actually does not drive 
the car so fast as would the next lower gear with the 
engine making a low number of revolutions a minute. 
No immediate injury may result, though crankshafts and 
connecting rods have been bent in this way before now, 
but it stands to reason that if this foolish practice is per- 



sisted in the life of the engine, gear, and tires will be 
shortened, and repairs, renewals, and adjustments will 
be required much earlier than they would had not the 
top gear been abused. 

WHEN BRAKES DON'T ACT 

If brakes don't act withdraw the clutch anl change 
the transmission to the second speed. Then shut off the 
power and throw in the clutch slowly, and the truck will 
• gently ccme to a standstill. It is not advisable to throw 
in the low speed, because this gives a sudden shock to the 
machinery and is apt to damage the merchandize. It is 
much better to use the second speed, throwing the clutch 
in very slowly. The effect is to shut off the shaft and 
engine, which are turning over by force of inertia. In 
Ihts case the clutch acts as a brake. 

strahtihg gasouns 

It is important to strain gasoline. The outlet of the 
tank may be clogged with dirt, or the pipe leading fran 
the tank to the carburetor may be choked, if it has many 
bends. A very small particle of dirt may have gotten into 
the tank by using a dirty filling can. Wooden tilling cans 
or funnels should not be used, as small chips will, be 
broken oflf from them and get into tiie tank. Pass the 
gasoline through fine wire gauze, allowing the gauze to 
hang over the edge of the funnel. 




U. S. Siernal Corps Car. 
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Motor Bus Finance 

Earning Power of Motor Buses Attracts the Attention of Company Mongers 



SO long as it can be demonstrated that the net earnings 
of large motor buses are 4 cents per vehicle mile, 
after making suitable allowance for depreciation and ad- 
ministrative and operative expense, it is idle to expect 
that Londoners will refrain from subscribing to the capital 
stock of every public automobile enterprise which is put 
in front of them by plausible promoters. That this profit 
can actually be shown in well conducted services is beyond 
debate. Every investor, therefore, is inclined to believe 
that the particular enterprise in which he is interested can, 
if its management will but profit by the experience of 
others, make even a better showing. 

Such optimism encourages the professional pro- 
moter to unwonted energy, his latest effort being the 
flotation of the Great Eastern Motor Omnibus Company, 
for which the huge sum of $2,025,000 is required for the 
acquisition of motor bus routes now under control of a 
company which has but twenty vehicles in service, and 
some other scattering assets of much more dooibtful 
value. The business to be acquired by the new company 
is of a profitable character, showing gross earnings of 
$28.32 per vehicle mile and indicating the g^eat scope there 
i-s for a motor omnibus service in populous districts. 

One of the "assets" of the new company is a con- 
tract for the purchase of 25 motor bus chassis, the balance 
of 50 ordered on very favorable conditions. Another is 
the option on 150 more chassis. Still another is a contract 
for the purchase of gasoline, during a period of two years, 
at 12 cents per gallon. And, lastly, there is the "asset'' 
of a tire maintenance contract, covering 50 buses, with 
the option of hiring 200 sets more on a mileage basis 
for a period of two years. This is haut finance of a 
particularly brazen order. 

In the current issues of the British automobile 
press it is mildly pointed out that the professional finan- 
ciers who are so keenly intent upon exploiting the motor 
bus industry, are taking unfair advantage of the public 
in capitalizing contracts which only possess value because 
of the prevailing stress in manufacturing circles, and the 
consequent inability to procure vehicles as fast as they 
are needed. It is certainly not a little remarkable that 
investors should be required to pay large sums for the 
right of buying (and eventually paying for) chassis to 
be delivered under a contract. It is equally strange that 
maintenance contracts should be regarded as assets, par- 
ticularly when it is reflected that the concerns backing the 
ruarantecs are in many cases without substantial commer- 
cial standing. 

The average mileage of a London motor bus capable 
of earning 4 cents j)er vehicle mile is in the neighborhood 
of 109 miles. This, therefore, is usually taken as the 
basis of all calculation. The new company expects to 
operate 200 motor buses which, running 100 miles per 



day, should yield a net profit of $291,998. Dividends, 
and the sum it is expected to pass to reserve, it is ex- 
pected will absorb $187,800, leavinj^ a surplus of $104,198. 

So many motor bus enterprises have been projected 
and set going in London within the past six months that 
a consolidation of interests seems imminent. There is 
no very friendly feeling between the competing omnibus 
companies; in fact, they have only one thought or pur- 
pose in common, and that is to defeat any attempt on the 
part of the street railways to extend their lines. 

The one remarkable feature of the whole motor bus 
business at this moment, aside from its rapid extension, 
is the steadiness with which the vehicles are kept in ser- 
vice. No other feature so unfailingly commands public 
attention, and it is preserved despite notoriously inad- 
equate conditions of maintenance and management. 



DESIRABLE SERVICE FOR ELECTRIC WAGONS 

ELECTRIC railway lighting companies in large cities 
are deeply interested in power wagons. They main- 
tain many horse-drawn line wagons for repairing over- 
head wires, as well as "connecting up" wagons for in- 
stalling lamps and transformers and putting in the wires. 




The "Connecl*ii»-up" Wagop. 
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Economy of time in getting to the scene of trouble is of 
paramount importance in cases of fire or broken wires 
on crowded streets, for delays in making repairs means 
the tying up of the system, and frequently serious acci- 
dents to people struck by live wires. 

The Toledo Railways & Light Company which 
operates both the street railway and lighting systems, 
maintains about fifteen horse-drawn ladder wagons and 
trucks for hauling material and connecting up work. It 
proposes to replace all its horse-drawn vehicles with 
electric wagons. There are many arguments in favor 
of the substitution and few against it. The horse-drawn 
vehicles are restricted in speed and capacity, requiring 
a number of extra horses to keep up the service, as the 
work is hard. It is necessary to maintain stables with 
numerous attendants in several parts of the city, and the 
expense of feeding and shoeing is heavy. The company 
could use current for its electric wagons at low cost. It 
has fully equipped repair shops, with men skilled in the 
maintenance of motors and batteries. In short, the main- 
tenance account for electric vehicles would likely be re- 
duced to a minimum. 

At present the company employs two one-ton elec- 
tric trucks in connecting up and handling material 
for the electric light department. Large reels of wire, 
tools of all kinds, meters, lamps and other supplies are 
carried, together with a crew of several linemen. Special 
drivers operate the trucks and care for them at the garage. 
Each truck has a radius of 40 miles, with one charge, and 
a speed of fifteen miles an hour. It covers at least twice 
as much ground in a day as a horse-drawn truck, and its 
speed in emergency runs is a strong point in its favor. 
The city of Toledo is well paved, and has no hills — ideal 
conditions for such service. The company is so well 
pleased with the results that it has ordered four more 
trucks, three to be somewhat heavier and equipped with 
ladders and tower for repairing trolley wires. 



DIVERSIFIED USE OF MOTOR TRUCKS 

SCATl ERED throughout the pages of this issue will 
be found numerous illustrations which indicate the 
variety of uses to which the New York Edison Company 
puts its electric trucks. 

In winter, when water mains are apt to freeze, one 
of the vehicles bearing an electric thawing apparatus will 
bring the most obstinate pipe to terms in a few minutes. 
The old method of tearing up the street and building fires 
around the pipe, or applying torches or live steam, took 
time and was expensive. The new method of applying the 
electric heat directly to the required spot is not only quick 
and safe, but can be used to as great advantage in private 
houses and other buildings as in the streets. 

Another truck is used to transport crews of men with 
their materials for cleaning arc lamps in pubHc places, like 
streets, bridges and parks. A third transports instru- 
ments and materials used in installations. Still another 
hauls loads of incandescent lamps for renewals in different 



parts of the city. A fifth is used for tree trimming where 
branches interfere with important wiring. 

Motor trucks are used exclusively by this company 
and are continually demonstrating their superiority over 
the horse-drawn vehicle in matters of speed, economy, 
convenience, and the size and weight of the loads carried. 



THE UNRELIABILITY OF HORSES 

HORSE breeders and dealers are naturally hostile to 
the power wagon. They pelt it with aDuse and mag- 
nify its shortcomings. 

Not long ago a paper which ardently champions the 
horse and as hotly condemns the power wagon committed 
the folly of featuring a story which revealed the fact that 
out of 112 horses employed by a large trucking company, 
67 were afflicted with a disease affecting the hoof, and 
which caused such inflammation, pain and lameness as to 
prevent the animals from working. With a great show 
of veterinary knowledge the chronicler of this unhappy 
incident concluded by relating that skillful treatment saved 
the lives of the animals, while in other stables in the same 
city it became necessary to kill several horses which were 
rendered useless by the disease. 

Imagine the feelings of a merchant upon being noti- 
fied by the head stableman that 60 per cent of his motor 
wagons were, for any cause, unable to perform their regular 
duties! People have grown so accustomed to the infirmi- 
ties of the horse that when they are in good health they 
attract no notice, while when diseased they are thankful 
if thev do not die. 



IN HILLY DISTRICTS 

IT is often urged as an objection to the employment of 
electric trucks that their limitations are easily found in 
cities where hills abound. As a matter of fact, in cities 
where grades are frequent and numerous, the loss of bat- 
tery efficiency at the overloads required in ascent is largely 
compensated by currentless descent. It has been shown 
time and again in cities like Pittsburg that the battery 
mileage of an electric truck is not materially curtailed if 
the motors are accurately designed and their character- 
istics not unduly sacrificed in an effort to reduce weight. 
The mileage of electric vehicles seems to suffer most where 
the gradients are so easy that current is usually required 
in descending as well as ascending, or where surface con- 
ditions are so satisfactory as to keep drivers indifferent to 
energy waste. 

With a service of automobiles over a supefb gravel 
road a hundred miles north from Rawlings, Wyo., the 
Union Pacific expects to handle a large portion of the 
travel to the opening of the Shoshone reservation. The 
Northwestern has built an extension 150 miles west from 
Casper to reach the reservation, and the Burlington is 
rushing work on a line south from Billings, Mont. The 
Union Pacific, however, ex|>ects to land passengers on the 
reservation in less time than the Illinois railroads. Auto- 
mobiles will leave Rawlings in the morning and reach 
the reservation the same afternoon. 
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Care of Storage Batteries 

Practical Suggestions for the Proper Maintenance of Batteries in Electric Power Wagons 



THE charging current must in all cases be "direct," 
never "alternating." The positive terminal of the 
battery must be connected to the positive terminal of the 
supply circuit, so that the battery will be charged in the 
right direction. Charging in the reverse or wrong direc- 
tOMi will seriously injure, if not ruin, a battery. In all 
cases when charging from trolley or other grounded 
circuits, the battery must be connected on the "ground" 
side, to avoid shocks when examining the battery and 
danger of breaking down the insulation. 

SOMB "DONT'S" FOR BATTERY CARETAKERS 

The following "don'ts" should be posted conspicu- 
ously in all battery rooms : 

1. Don't allow the temperature of a battery to rise 
above 100 deg. F. for regular charging. 

2. Don't let a battery stand discharged. 

3. Don't charge a battery oftener than is necessary 
to permit it to do its work. 

4. Don't charge higher than the regular charging 
rate ; but, if this has to be done, let the high charging rate 
be used at the first of the charge and reduce the rate as 
the battery fills up. 

5. Don't fill the battery with acid to make up for 
evaporations; use distilled water only. 

6. Don't allow the electrolyte to get so low that the 
tops of the plates are exposed. 

7. Don't delay washing the battery until the mud 
touches the plates. 

LACK OF CAPACITY 

Should there be a decrease in the speed or mileage 
of a vehicle, the falling off may be due to trouble in the 
running gear, in the motors, in the connections or in the 
battery. If the current consumption, as shown by the 
meter, is greater than normal, the vehicle is running 
"hard," and it should be overhauled. If, however, the 
current consumption is normal, there may be poor con- 
nections or trouble in the battery. Falling off in the 
capacity of the battery can always be traced to some cause, 
and when it gives indications that something is wrjng, 
take it out of the vehicle and look for trouble . There 
may be a dry cell, due to a leaking jat; some or all of 
the cells in a state of incomplete charge due to the bat- 
tery having been run too low and not properly charged; 
the sediment or deposit in the bottom of the jar mav be 
up to the plates, short-circuiting them (this trouble is 
always indicated by short capacity and excessive heating). 
If the trouble cannot be located by the eye, connect the 
battery in series and discharge it at the normal rate through 
suitable resistance. If a rheostat is not available a water 
resistance may be used. This consists of a receptable 
(which must not be of metal) filled with very weak acid 



solution or salt water, in which are suspended two metal 
plates, which are connected by wires through m ammeter. 
The current may be regulated by altering the distance 
between the plates. As the discharge progresses, the voltage 
should be frequently read at the battery terminals, and 
as soon as it shows a noticeable drop the voltage of each 
cell should be read with a low-reading voltmeter. While 
the readings are being taken the discharge rate should 
be kept constant and the discharge continued until the 
majority of the cells read 1.70 volts; those reading less 
should be noted. The discharge should be followed by a 
charge until the cells which read 1.70 volts are up; then 
the low cells should be cut out and examined. 

CHAROmO BATTERIES OUT OF WAGONS 

When a battery is being overhauled or out for 
cleaning, it may be more convenient or suitable to charge 
it while out of the vehicle. In such a case the trays must 
be connected together in series and to the charging source 
in relatively the same manner as if they were in the 
vehicle; that is, the positive terminal of one tray must 
be connected to the negative terminal of the next tray, 
and the two remaining terminals, one positive and the 
other negative, must be connected respectively to the posi- 
tive and negative terminals from the switchboard, but not 
until all of the trays have been connected together. If 
there is no ammeter on the board, connect one in series 
in one leg of the charging circuit. Great care must always 
be taken to have the polarities correct and the wire or 
cable for the connections of ample size to carry, without 
heating, the heaviest current used in charging. The size 
used in the vehicle will be proper. The operation of 
charging is then carried on in precisely the same manner 
as if the battery was in the vehicle. 

turu off lamps while charging 

The lamps on the vehicle must be turned off while 
diarging, as they are liable to be burned out by the in- 
creased voltage of the battery if they are lighted at this 
time. The bell must not be rung while the charge is 
in progress. 

CHARGING THROUGH THE NIGHT 

If, after a late evening run, the vehicle will be wanted 
early the next morning, the battery may be charged dur- 
ing the night without an attendant being present; but in 
doing this great care must be taken not to excessively 
overcharge. A careful estimate of the amount of current 
required should be made and the rate of charge based on 
this estimate. If, say, 72 ampere hours is required to 
recharge, and the time available is nine hours, the average 
rate of charge must be 8 amperes. If charging from a 
llO-volt circuit, the rate at the start should be about 
10 amperes; if from a 500-vokcircuit, about 9 amperes; 
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as, in charging frcMn a source with constant voltage, such 
as a lighting or trolley curcuit, the rate into the battery 
will fall as the charge progresses. 

EXCESSIVE AND INJURIOUS 0VERCHAH6IN6 

This abuse may occur in two ways, by charging too 
long and by charging too frequently, or every time a 
vehicle has been run a short distance. For instance, if 
a battery will run a vehicle 40 miles and the vehicle is 
run 5 miles, then charged, taken out again, run 10 miles 
and is charged, then is given another run of 10 miles and 
is charged and again a third run of 10 miles is made. 



followed by a charge. The vehicle has been run only 
35 miles, but the battery has been charged four times. 
The greatest wear on the plates of a battery occurs dur- 
ing the final part of a charge. In treating the battery as 
abofS, it was charged three times oftener than necessary, 
and even then did not make the mileage it was capable 
of on one full charge. In other words, when a vehicle 
is in daily use for short runs, do not charge until over 
50 per cent of the capacity has been exhausted. By fol- 
lowing this course, not only is money saved on the cur- 
rftit bill and the life of the plates increased, but the bat- 
tery will give a greater mileage. 



MOTOR AMBULANCES FOR CLEVELAND 

MAYOR Johnson believes that the city of Cleveland 
should operate, motor ambulances, and that they 
should be in charge of the police departmeot. About 30 
horse-drawn ambulances are now employed in the 13 police 
precincts, but they are not owned by the city, undertakers 
placing them at the disposal of the police. This practice 
results in waste of public money. The mayor will press 
the council to purchase and compel official operation of 
motor ambulances. 



i?«^ich has to be overcome before the employment of power 
wagons can become universal. 



INTERURBAN BUSES AND TRUCES 

THE Wisconsin Auto Transit Co. is operating motor 
buses between Manitowoc and Kewaunee, stopping 
at all intermediate points enroute, and from Manitowoc 
to Kiel, also stopping at intermediate points. Double 
trips are made to each place every day. The regular 
passenger rate is 4 cents per mile, but to those who steadily 
patronize the service mileage books, good for 333 miles, 
are sold for $10. A little later the company expects to 
operate motor freight trucks. Road conditions are un- 
usually good — gravel surfaces and light grades. 



TAXING MOTOR WAGONS 

IN one of the rural districts of England the authorities 
hold the opinion that power wagons do serious and 
exceptional damage to roads. Therefore it is proposed 
to tax them at the rate df 4 cents per mile for the use of 
the highway. When motor wagon users protested against 
this tax, saying that it represented the difference between 
railway and power wagon economy, they were informed 
that it was to the interest of all tax payers to stifle motor 
traction on the roads, as every ton of traffic taken from the 
railways lessened their taxable value. 

This naturally much incensed users of motor wagons, 
particularly as they had learned that the local railway had 
requested the assessor to reduce its assessment from $270,-. 
000 to $125,000. It further developed upon investiga- 
tion that this same railway company had succeeded in ob- 
taining assessment reductions in excess of 20 per cent 
in other rural districts through which its lines passed. 
The incident furnishes a fair illustration of the prejudice 



The motor buses used in England for long distance 
travel are fitted with smoking compartments, but have 
no roof seats. 



The Birmingham Railway, Light and Power Co.'s 
two-ton truck, described and illustrated in the May 31 
issue of this paper, is used in delivering coke in bags. 
The superintendent of the company's gas department 
says the motor wagon is a decided improvement over the 
horse wagons heretofore used. 
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Millions for Motor Buses 

Expense of Maintenance Greatly Increased Owing to the Lack of Spare Vehicles 



BEFORE this year of grace is spent there will be about 
1,000 motor buses on the streets of Lx>ndon, repre- 
senting an investment conservatively estimated at $4,000,- 
000. Up to May 18 the number in service was 432. 

Operating companies are impatient over the delay 
in executing orders for vehicles, the traffic demands being 
so heavy as to force them to keep nearly all their buses 
in active service, with the result that few are available 
as "spares" when thorough overhauling becomes neces- 
sary. It is expected, however, that as the season ad- 
vances manufacturers will be able to expedite deliveries 
and thereby relieve the situation. Meanwhile the vehicles 
are being given only such attention as the adverse con- 
ditions would imply. Under these circumstances it may 
readily be understood that the expense of maintenance is 
not as low as it would be if the buses were given adequate 
stable care. It is also obvious that charges for deprecia- 
tion are much higher than normal. 

The last census reveals the following information: 

OWNERS. 

London Motor Omnibus Co., Ltd 110 

London Road Car Co., Ltd 70 

London General Omnibus Co., Ltd 69 

London and District Motor 'Bus Co., Ltd 38 

Thomas Tilling, Ltd 24 

Great Eastern London Motor Omnibus Co., Ltd., ... 20 



Star Omnibus Co., Ltd 18 

Associated Omnibus Co., Ltd 17 

London Power Omnibus Co., Ltd 15 

Birch Bros., Ltd 11 

New London Suburban Omnibus Co., Ltd 8 

Victoria Omnibus Co., Ltd 7 

Henry Turner 5 

Patrick Hearn 5 

Other owners 15 



Total vehicles in use 432 

MAKERS. . 

Milnes-Daimler 179 

Straker-Squire and Bussing 103 

De Dion 53 

Durkopp 28 

Stirling 15 

Brillie 13 

Leyland 12 

Clarkson 11 

Orion 9 

Germain 2 

Dennis 2 

Other makers 5 



432 




Incandescent "Lamp Truck on the Way from Harrison, N. 



/tioogle 



X, to New YcVlTT'ity. _ 
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Traveling Men's Cars 

Utility, Convenience and Economy of Automobiles for Traveling Salesmen 

BEFORE long we may expect to see the automobile ex- Distance traveled, 5,192 miles, 

tensively employed by traveling salesmen in territories Gasoline mileage, 16.74 miles per gal. 

where roads are good and towns not too far apart. Even Cost per mile, 2.362 cents, 

in sparsely settled districts they can be expected to yield Cost of motor car, $850. 

advantages not forthcoming, by the use of any other means Of course, nobody expects that the car will continue 

of transportation. There is nothing problematical about to operate at this low cost. Tires must wear with service 

their economy in work of this kind, for in almost every and eventually be replaced. Prolonged service, too, will 

state in the Union one can point to firms which long since necessarily impair the whole vehicle structure. To cover 

demonstrated the value of having their road representatives these and other items of accounting charges for deprecia- 

independent of railroads. While these concerns are not tion and interest on investment should be made, but even 

making a great noise over the utility, convenience and with such additions the economy of the automobile in com- 

economy of their cars, it is evident from the regularity with mercial work of this class is still in evidence when one con- 

which they add to their numbers that they are giving ample siders the expenditure which would be required to convey 

satisfaction. a salesman so far or so fast by any other available means. 

The cost of operating a traveling salesman's car for Mobility, the convenience of the automobile for ear- 
any given period will vary, broadly speaking, as the dis- O'^ng samples of merchandise, and many other features of 
tance, speed and load fluctuate. This statement purposely service which will readily occur to those who could and do 
ignores the gradations in skill among operators and the employ motor cars in service of this character, are not 
unequal highway conditions which are necealsarily en- ^^elt upon for the reason that they are too obviously im- 
countered. Repairs and fuel being the chief items of phed. 

maintenance, are costly, as ispeed and distance become de- Abroad — in England, France - and Germany — com- 

sirable. There is plenty of testimony to prove that doctors mercial travelers' motor cars are widely used. There, 

and city salesmen can cover their routes in a motor car however, the closeness of the towns and cities, together 

with much less expense, and far more expedition (in itself with the superior condition of the highways, compel at- 

no small economy) than by any other mode of conveyance, tention to the value of the automobile as an agent of com- 

To be sure, some have found it more costly than others, merce. There is a particularly brisk demand in England 

but that proves nothing to people who are accustomed to for salesmen's cars, the bodies of many being contrived 

note the variations resulting from every kind of human with more ingenuity for the convenience of the traveler. 

performance. Some folks expend more energy, in walking . 

the length of a block than others do in marching a mile. MOTOR BUSES IN ROME 

Machinists do not always obtain the same amount of work |-^VEN Rome, the Eternal City, has been invaded by 

from an automatic tool. The personal equation in driving £^ the motor bus. The historic Corso, the one street of 

and caring for an automobile, as in everything else de- importance on which the street railway is not operating, 

manding human attention, determines the result. has been selected as one of the principal routes for the 

An average, however, may found from the experience motor vehicles, 

of the skilled and the unskilled. A certain firm making a 

specialty of supplying 10 hp. gasoline cars for traveling . Add Edinburg to the list of municipalities which are 
men considers that $200 is a fair expenditure for the up- modifying their programs for suburban street railway ex- 
keep of a vehicle which is driven 5,000 miles over city tensions, owing to the introduction of the motor bus. 
streets which are in an ordinarily good state of repair. 
The estimate is high, if the experience of a city salesman 
noted below safely indicates what the expenditure ought 
to approximate. This man, a novice at driving a motor 

car, covered a little more than 39 miles a day for 131 ^i/t^H^^^^^^^^^^H^H^^HN V 

days, or a total of 5,192 miles during the period. Gaso- |!^^^^^|^^^^^^HE5^^^"U ^C^L^^l 

line was bought at wholesale by the firm employing him. 

Fuel $ 54.52 

Lubricant 15.42 ^PTV ^^^^^^^^^^^^^"^i^MV^ 

Waste, etc 3.30 

Renewals and repairs 44.72 

Sundries 4.74 

^^^^^ $122.70 Lamp Renewal Wagon. 
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Information to Buyers 



Severe Test of Big Truck— Recently 
the Kansas Gty Motor Car Co., Kansas 
Qty, Mo., tested one of its 60 hp. six-ton 
gasoline trucks over country roads from 
Oiicago to Kenosha and return, a distance 
of 271 miles. The trip lasted six days. 
The actual running time from Chicago to 
Kenosha was 8 hours and 45 minutes. In 
some places the roads were in very bad 
condition, nothing but mud and water; at 
one point new cinders 1 1-2 feet deep had 
been distributed for about four blocks. 
There had been but very little travel over 
this road, and that by vehicles of the stand- 
ard gauge. Nearing Kenosha, the main 
bed of the road is very narrow and covered 
with three or four inches of sand, with 
mud and water on both sides. Demonstra- 
tions were made for the merchants in Ken- 
osha. The truck, loa<kd with six tons of 
barrel salt, pulled up a steep grade. 

Trucks for Los Angeles— The Knox 
Motor Truck Company, of Springfield, 
Mass., recently shipped a carload of trucks 
to Los Angeles, Cal., these being the first 
shipment on an order of twelve whidi are 
to go there. The shipment included two 
three-ton trucks and one two-ton truck. The 
company is also shipping a watering-cart to 
the park commission of Boston, for use on 
the state park reservation. 

A Delaware Enterprise— The Del- 
aware Valley Transportation Company has 
been organized for the purpose of operat- 
ing passenger and freight motor cars be- 
tween Port Jarvis and Stroudsburg. Del., 
by way of Milford and Bushkill, a distance 
of 40 miles. The vehicles to be used m the 



service are made by The Mack Brothers 
Auto Car Company of Allentown, Pcnna. 

Announcement — ^The General Vehicle 
Company, incorporated May 26, 1906, under 
the laws of the State of . New York, has 
purchased the entire manufacturing plant 
and patents of the Vehicle Equipment Com- 
pany, and is prepared to execute orders for 
commercial vehicles of the latest design as 
well as to furnish parts for repair or re- 
newal of any catrtages, wagons or trucks 
heretofore built by the Vehicle Equipment 
Company. 

New Factory— The Whitney Mfg. Co., 
of Hartford, Conn., has awarded a contract 
for the erection of a new factory building 
which, it is expected, will be built by No- 
vember 1. The buildinjjr will be on an 8 
acre tract it-witt be 2d8 feet long by 61 
feet wide, four stories high, which, with a 
single story extension, will give a floor area 
of about 62,000 square feet. The building 
will be constructed of reinforced concrete. 
The arrangement of floor space, elevators, 
shipping and receiving facilities will be 
sncli as to insure economical manu^iCttire. 
I'hc W'liitntn- Company makes chains for 



motor cars. It also manufacturers milling 
machines, grinders, keys, and cutters, 
chucks, collets, and frictional tapping de- 
vices. 



Pressed Steel Truck Frames 



PARISH <& BINGHAM CO. 

CLEVELAND. OHIO 



THE COMMERCIAL TRUCK 

cannot afford to have anything 
but the BEST. The ignition is 
undoubtedly the heart of the 
power wagon. 




THE SPLITDORF COIL 

is universally acknowledged the 
BEST. You cannot afford ex- 
periments. 



(Made in America since 1858 in the 
Splitdorf Laboratory). 



C. F. SPLITDORF 

17-27 Vandewater St. New York N. Y. 




OffMt Repair 



NICKSL STSEL 

RIVETS 
REAMED HOLES 



"DIAMOND" 

REPAIR LINES 



A quick method of repairing a break or 
adding links when changing ratio of gears 





50-CARBON 
SIDE STOCK OF 
SPECIAL ANALYSIS 



ComUnatloii—Offiet— Roller and Repair Link 

A NEW DIAMOND'' CHAIN 

and a Set of Repair Links should be carried in each tool kit. Quite as important as an extra tire. 

CHAIN DRIVE vs. GEAR DRIVE 

You can carry an extra chain and parts, but not a set of Gears. You can repair a chain on the road; 
bevel gears must go to factory. Any driver can adjust a chain; it requires skill to adjust gears. 



Diamond Chain & Mfg. Company L?S^f.?4??, 

Uoogle 



LIS 

TKXXT 



Digitized by 



Copyright^ 1906, by the Power Wagon Pub. Co, 



^f)e dottier Waqm 

Jl Journal for Those Employing Commercial c^otor X)ehicles 



NO. 14 



JUNE 14, 1906 



PUBLISHED EVERY THURSDAY 



VOL. 1 



SUBSCRIPTION RATES: 

One Year (domestic) . $2.00 

One Year (foreign) .... 4.00 

Single Copies .... .10 



PUBLICATION OFFICES: 
American Trust Building 
cleveland, ohio 

Advertising Rates on Application 



WALTER WARDROP. EDITOR AND PUBLISHER 



SeeonJ-CloM Malt Rates ApplUd for. 



Correospondenee Solicited on all subjedM pertaining to Industrial Motor Vehicles 



Motor Mail Wagons 

Detroit Postmaster Points Out Advantages of Motor Vehicles in Rapid Mail Transportation 



GOVERNMENTAL use of motor vehicles is a sub- 
ject which, regrettably, is attracting too Httle atten- 
iton in this country consiciering how extensively and ad- 
vantageously they are employed abroad in postal, military, 
naval and other branches of national service. 

It is unfortunate that many of the experiments con- 
ducted by our departmental authorities were made at 
a time when automobile design was emerging from dark- 
ness and converted touring cars, far inferior to those 
manufactured today, were regarded as possessing all the 
elements required for the economical operation of in- 
dustrial vehicles. 

The memory of these follies no doubt intensifies 
the natural conservatism of government officials when 
any project to make use of power wagons is presented 
for their consideration. One department alone — that con- 
trolling the transportation of mails — is apparently willing 
to overlook the errors of the past and concede that the 
art of motor vehicle building is now in a very advanced 
state. 

Expedition and certainty of service arc the two 
qualities to which administrators of our postal affairs 
attach the most importance. As it is evident from 
thousands of well ordered services in commercial life 
that the power wagon is lacking in neither of these func- 
tions, one is not surprised that the sentiment against its 
employment in postal work should be rapidly disappear- 
ing, and that even rural mail carriers are now ])eriiiitte(l 
to make use of automobiles where the physical asj)ccts of 
the country are favorable to tneir use. 

Early last April it was decided to aid the postal 
service in Detroit by a motor wagon which is employed 
to carry mail between the main office and station F, dis- 



tant about 4 1-2 miles. Seven" round trips are made five 
days a week ; four trips are made on Sunday, and six on 
Saturdays. ' The total weekly mileage, therefore, is 405 
miles. The average time required for the round trip of 
9 miles is about IT minutes. The weight of the load 
varies from 100 lbs to 500 lbs. The vehicle is espe- 
cially constructed for postal work, and in providing for 
the security of the mail conforms to the requirements for 
the regulation screen mail wagon. The space for carry- 
ing the mail is entirely enclosed. The roof is rain proof. 
The vehicle is fitted with side curtains and doors which 
lock when closed. The carrying capacity of the wagon 
is slightly in excess of that of an ordinary screen wagon. 

To a representative of The Power Wagon the post- 
master of Detroit made the following statement concern- 
ing the performance of the vehicle: 

"Of course no comparison can be made between the 
(iuality of service performed by the old fashioned horse- 
and-scrcen-wagon and the automobile. It would take 55 
minutes for a horse and wagon to cover the route that the 
atitoniobile covers in 17 minutes. It would seem that the 
only device which can compete with the automobile in 
the rapid transj^ortation of mail from a main post office 
to stations, is ,the pneumatic tube system ; and the cost of 
the tube service would be immensely greater than automo- 
biles. The annual rental paid for a single mile of the 
tube would be greater than the cost of automobile service 
over a route ten times as long: and in a city with good 
pavements and wide streets, the quality of the work per- 
formed by the automobile w(^uld be at least as desirable 
as that of the tube. 

''During the month of April we had a number of 
storms and a great deal of wet, slippery pavement. Not- 
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withstanding this, the automobile maintained its schedule 
in fine shape throughout that time. During the month of, 
May the service has been almost perfect in regularity 
and punctuality/' 

The wagon is operated for the post office by the 



Auto-Express Co., of Detroit, an establishment which 
has built up a very extensive motor wagon package de- 
livery business. The gasoline consumption is alx)Ut one 
gallon for every 19 miles, and the lubricating oil con- 
sumption about 1 pint for every 17 miles. 



STATE OPERATED BUS AND FREIGHT LINES 

A COMPREHENSIVE report on state and state-as- 
sisted motor bus and motor wagon lines has been pre- 
sented to the Bavarian Diet by the Minister of Traffic. It 
is pointed out that in passenger service the motor bus has 
the following advantages over horse-drawn vehicles: 
double the speed; 50 per cent reduction in fares; more 
frequent journeys. By employing motor wagons for 
freight traffic a saving of 20 per cent is effected. 

The minister reviews the service of a few motor 
bus lines which are operated on a flexible schedule to suit 
local requirements. He finds the entire cost per kilometer 
is 13 cents. To relieve traffic pressure trailers are em- 
ployed. The establishment of motor bus lines is urged in 
districts where the expense of constructing a railway 
would not be warranted. In concluding the minister 
takes exception to the entire costs being covered by taxes 
imposed on the tax-payers collectively, arguing that the 
advantages would be enjoyed by a comparatively small 
gtoup of interested persons. Hence, he recommends that 
the state's share in the expenses should be confined to the 
working costs, parishes, associations, and other interested 
bodies being responsible for the expenses of plant, inter- 
est on capital, and wear and tear. 



INDUSTRY OF HUGE>ROPORTIONS 

THE enormous sum of $9,800,000 has already been 
invested in London motor bus companies. At the 
last census taken it developed that 453 vehicles were in 
service, being an increase of 21 within a week. The 
figures now stand as shown below: 

London Motor Omnibus Co., Ltd 115 

London Road Car Co., Ltd 72 

London General Omnibus Co., Ltd 71 

London and District Motor *Bus Co., Ltd 38 

Thomas Tilling, Ltd 26 

Great Eastern London Motor Omnibus Co., Ltd 25 

Star Omnibus Co., Ltd 20 

Associated Omnibus Co., Ltd 18 

London Power Omnibus Co., Ltd 16 

Birch Bros., Ltd 11 

New London Suburban Omnibus Co., Ltd 8 

Victoria Omnibus Co., Ltd 7 

Henry Turner 5 

Patrick Hearn 5 

Other owners 16J 

Total vehicles in use 453 




In Service in Detroit. 
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Labor Saving Methods 

Illustrations Which Emphasize the Value of Power Wagons as Labor Saving Machines 



BEFORE long certain minor economies to which the 
power wagon give§ rise will compel radical changes 
in the methods employed by large establishments for 
handling, loading and unloading merchandise. Existing 
methods, which are extremely wasteful of human labor, 
will largely disappear when it is generally recognized that 
the motor vehicle possesses other conspicuous advantages 
than those we are accustomed to witness. 

In Syracuse, for example, a large manufacturing 
establishment, which only awaits the erection of its new 
building before making extensive use of power wagons, 
is so keenly alive to the necessity for facilitating the load- 
ing and discharging of material that its elevators are 
being constructed of suitable length, width and strength 
to accommodate loaded motor wagons, which will be 
maneuvered onto the elevator platform. This is a re- 
finement of practice which in a few years will doubtless 
be rather common in establishments whose shipping and 
receiving departments are unusually active. 

Practice of this kind is not without precedent. Many 
miles of streets in the down-town districts of Chicago, are 
tunnelled for the passage of railroad freight cars which 
are drawn to the surface at large wholesale establish- 
ments, and the merchandise they contain unloaded with 
three or four less handlings than would be required to 
unload the freight in the railroad yards and haul it by 
the customary methods of transportation. 

Another minor economy of the motor wagon is 
called into action when the power plant of the vehicle is 
made available for performing work which is now labor- 
iously accomplished by humans. A nice example of the 
utility of the power plant was featured in an article 
which recently appeared in this paper, dealing with the 
handling and transportation of heavy roll paper for the 
International Paper Company. It will be remembered 



that a characteristic of this device was the limitations 
which it put upon the load, excessive overloading being 
practically prohibited by the overhead location of the 
hoisting cable. 

Money safes, pianos, and merchandise of similar 
bulky arid weighty character, can advantageously be 
handled by means of a suitable power operated hoist. 
Washington officials are well aware of this, a fact clearly 
evident from the specifications for the construction of a 
wagon which is about to be purchased for the transporta- 
tion of paper money from the printing office to the 
•national treasury building. The power plant of this 
wagon will lift the safe in which the money is contained 
from the street level to the platform, which is fitted with 
steel runways inclined toward the front of the vehicle, 
thus enabling the load to be put into position without 
expenditure of human energy. The trap door at the end 
of the platform, through which the safe is hoisted, will 
close when the wagon is loaded, and the space which it 
occupies be used by the armed guards which usually ac- 
company the delivery. Unloading of this vehicle is also 
to be accomplished by means of its power plant. 

For some years past the utilization of the power 
plant of motor, wagons has been employed to aid vehicles 
in ascending heavy grades, one end of a steel cable being 
fixed to some permanent roadside object, and the other 
winding on a drum on the vehicle. 

These are but a few of the many subordinate uses 
for vehicle motive power. They are mentioned merely 
for the purpose of indicating that the value of the modern 
wagon does not end with the performance of road service, 
as in the case of the horse-drawn wagon, but is capable 
of work which rightfully entitles it to be classed among 
the labor saving inventions of the period. All its econo- 
mies are not seen at a glance. 



SPEEDY SERVICE IS DEMANDED 

THE chief of Cincinnati's police, who for a long time 
has been quietly urging the employment of motor 
ambulances, is now clamoring for them. Quite recently 
a number of people were killed and wounded in a collision. 
In the efforts made to speed the survivors to the hospital 
the inferiority of horse-drawn vehicles for emergency 
work of this character was well demonstrated. The chief, 
commenting on the inadequacy of the present service, re- 
marked : 

"In such events, especially in the case of a terrible 
accident when there are many injured, every instant is 
precious and may mean life or death. There were four 
patrol wagons ordered to the scene of the recent disaster, 
but only one could reach there in reasonable time, and 



that was Patrol 8, which had to run down the hill. The 
long climb up Vine street hill for the other patrols caused 
an aggravating delay. When the horses reached the 
scene of the accident they were exhausted, 

"Now if we had emergency automobiles or regular 
automobile ambulances, they could have shot up the long 
hill without any trouble, reaching the place in one fifth 
the time it took the patrols. Inspector Casey and myself 
rode there in Patrol 1 as soon as he got a flash about the 
accident, but to show you the difference, when we were 
starting up the bottom of the hill, the Salvage Corps 
automobile passed us on their way home. They had been 
up the hill, done what they could, and started back. We 
ought to have an automobile for the department, and we 
never had it more vividly brought to mind than yester- 
day." 
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Stable Adminstration 

System Which Penalizes Drivers When Service of Vehicles is Interrupted 



SOME instructive facts concerning the wages paid to 
motor bus drivers and conductors, their hours of employ- 
ment, and the duties required of them, have come to Hght 
as a result of an abortive attempt to provoke a strike 
among the men employed by one of the largest public 
service companies in London. 

It appears that the company has 115 vehicles in 
active commission. The men were apparently well con- 
tent until a discredited "walking delegate" formulated 
the following demands: 

1. That wages be paid weekly on a basis of $1.68 
per day for drivers, and $1.44 per day for conductors, for 
a maximum working day of 9 hours and 40 minutes, from 
which 40 minutes shall be allowed for one' square meal 
about the middle of the working day. That they shall 
have every other Sunday off, and the working day on 
Sunday shall be 13 and a half hours maximum, less one 
and a half hours for meals. The payment for same to 
be $2.60 for drivers, and $2.22 for conductors. 

2. The abolition of all punishment by suspension 
or discharge for low earnings. 

3. When a car breaks down on the road, both 
drivers and conductors to be paid a full day's pay. 

4. When cars are in garage all day, drivers to be 
paid 14 cents per hour and conductors 10 cents per hour 
for the usual working day. 

Justifying the work conditions which prevail, the 
manager of this company remarks: 

"Our drivers receive $1.62 per day, and our con- 
ductors $1.38 per day, for an average day of less than 10 



hours. A time-table is arranged so that the buses only 
need to travel at an average of 6 3-4 miles per hour. It 
will be obvious that, in the majority of cases, the men 
have sufficient spare time at the end of each^ double trip 
to look after their own personal comforts in the matter 
of food, drink, etc. There are, naturally, instances where 
delays arise, and when, perhaps, the men only have a 
few minutes in hand or nothing at all ; but, taking one 
week with another, there is no hardship. The men who 
attend to horse-drawn vehicles work from 15 to 16 hours 
a day, and have no longer for their meals than our men. 
We have arranged for the men to have every other Sun- 
day off, and their pay is on a liberal scale according to 
the service. 

"Any question of low earnings is, of course, not one 
of honesty ; that is automatically checked by our ticket 
system. W^hen we find that a conductor's takings are as 
much as $5 to $10 a day less than the normal, and when 
we find that this bad result persists, it is obviously fair 
to other men that a lazy conductor, who neglects to pick 
up his passengers and to serve the public as he ought to 
do, should be penalized. 

"The demand for full pay when a car breaks down 
shows -an ignorance of mechanical traction. For several 
weeks past wc have been paying our drivers 14 cents an 
hour during the time their vehicles are off the road, com- 
pared with 16 1-2 cents an hour while in active service, 
and we perfectly well recognize how desirable it is that 
the men should not be called upon to suffer a more serious 
loss of wages than is indicated by this difference. It is 
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subversive of all discipline that an unconditional system 
of full pay should, nolens rolens, be accepted by us, and 
the public would quickly find that the services would be 
demoralized if such a method of working were adopted." 

The point at issue in the fourth demand is being 
considered by the mahagement. It will likely be con- 
ceded. 

Some drivers work 16 hours a day, but are given 



one day off in every three, while they ^re only required 
to work four days every third week. 

The company reserves no less than six of its vehicles 
for training drivers to their duties, no fee being charged. 
Each driver who was employed to train these men draws 
$13.20 a week. Each of these buses, if put into service, 
would earn in the neighborhood of $250 a week. 



WHERE SPEED IS DESIRABLE 

THE West Side Livery & Transfer Company, of Cleve^ 
land, operates two Logan motor wagons in its light 
delivery and transfer service. The company confines its 
operations to the transfer of trunks and packages from one 
portion of the city to another on **hurry-up" calls. It 
carries trunks from hotels to railway stations and boat 
landings, a service which necessitates quick delivery. The 
majority of its orders come over the telephone. 

Formerly the company had five horse-drawn wagons 
in this service, but found that power wagons not only 
do a great deal more work, but do it with more expedi- 
tion. The machines are averaging over GO miles a day, 
which is more than three horse- wagons could do and keep 
it up day after day. A run with a trunk to some distant 
part of the city, which formerly required an hour or more, 
can be made in 25 or 30 minutes. 

Asked about the expense of operating and maintain- 
ing the mocor vehicles, the manager of the concern said 
that this was a matter which concerned him but little. 
The superior s|>eed was the feature that counted. He 
is advertising quite extensively and the business has in- 
creased considerably owing to the superior character of 
the service. The machines average 15 miles to a gallon 
of gasoline, the usual consumption being about 5 gallons 
per day and one quart of lubricating oil. Repair expense 
is light. The drivers are comparatively inexperienced 
men. Machines are fitted with heavy coil spring shock 
absorbers in connection with the ordinary elliptical 
spi ings. 



FIVE YEARS FROM DATE 

MAN has sometimes used horses so long that the 
thought of dispensing with them causes a rebellious 
feeling. The supplailting of the horses by electricity in 
street car service has done a good deal to help the motor 
business. It is not diff.cult for those who keep in touch 
with the trend of the times to predict that in five years 
horses hauling heavy loads in the city will be a rarity. 
Large transporters of goods must soon awaken to the im- 
portance of replacing horses with motor wagons on the 
score of economy. For the general public, the benefit 
in the cities especially will be liuich, as the stieets will be 
free from filth and dirt, caused by horses, which easily 
is 90 per cent of the accumulation that now keeps road- 
ways in disorder. — Chicago American, 



GOOD FIELD FOR MOTOR BUSES 

TO meet the growing demand for adequate trans- 
portation facilities between Elizabeth and Rahway, 
N. J., and especially between these towns and the borough 
of Roosevelt, the East Jersey Motor and Transportation 
Company has been organized with a capitalization of $100,- 
000. It is composed of men who realize the enormous 
possibilities that the field presents, not only in transporting 
the present population, but in building up a section practi- 
cally stagnant for lack of transportation facilities. The 
company has purchased three motor buses and will begin 
active operations at once. At present Roosevelt is with- 
out means of communication with the surroundings cities 
except by the New Jersey Terminal Railroad, which con- 
nects with the trolley line a short distance from Rahway, 
but as this .line only runs two trains per day it is value- 
less as a public carrier. 



FORCEFUL EXAMPLE OF ECONOMY 

AKRON, Ohio, was the first city in the country to use 
a motor police patrol wagon. In the time the machine 
has been in service it has paid for itself twice over. The 
cost of operation and maintenance is about 60 per cent less 
than the expense which attended the operation of the 
superseded horse-drawn wagons. Taking note of this, 
the board of public safety now contemplates the installa- 
tion of motor fire engines and hose wagons. 




"Hurry-Up" Transfer^ Wagon 
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Portable Charging Plant 

Useful Service Performed by Special Vehicle Which Supplies Supplementary Power 



BATTERY mileage of electric vehicles can occasion- 
ally be considerably extended if conveniences such 
as are employed by the New York Transportation Co. are 
provided for supplementary charging. The company's 
cliarging wagon follows its public service vehicles to all 
points where they are likely to be found in quantity, such 
as race tracks, etc., supplying them with energy to replace 
what was expended during the out-going trip. This 
wagon is equipped with a six-cylinder gasoline engine 
and dynamo. 

The vehicle is a compact but ponderous affair, 
weighing about ten tons and having a maximum speed of 
about 8 miles. Its chassis is unusually strong. The gas- 
oline engine develops 75 hp. at 800 revolutions and trans- 
mits its power to a generator from which current is drawn 
to propel the vehicle. 

Engine cooling is accomplished by two radiators 
l)laced on the roof of the vehicle, with a water tank be- 
tween. Two fuel tanks are located alongside the radi- 
ators. A tool chest is located at the rear end of the roof. 

The switchboard is at one side of the entrance to 
the vehicle, the resistance being on the opposite side. Cur- 
rent is utilized with batteries under charge either in 
scries or multiple. Current, measuring instruments are 
placed in a row on top of the switchboard, while the . 
switches controlling the outlets, of which there are twelve, 



are ranged one above the other on the left hand side of 
J:he board. The ammeter on the left side of the switch- 
"l)oard is connected in the circuits represented by the six 
upper switches, that on the right with the lower six. The 
voltmeter is located between the two ammeters. 

The voltage generated varies from 230 for charg- 
ing to 150 for the driving motors. 

The rear wheels are 53 inches in diameter, equipped 
with twin solid four-inch rubber tires, held apart at their 
centers by a steel ring. This form of tire equipment 
minimizes the tendency to skid. 

The two driving motors are hung very low, being 
within eight inches of the ground. 

It will be readily observed that the vehicle is much 
better equipped than any lighting plant to which the com- 
pany's service vehicles might go for power replenishment 
when performing long distance duty. 



LONG DISTANCE MOTOR CAB RIDES 

LONG distance motor cab rides are now matters of 
every day occurence in London. Runs to Brighton 
and Windsor are frequently made but the record is held 
by a cab chartered by an officer stationed at Colchester. 
Having to be early on parade the next morning and miss- 
ing his last train, he took a motor cab for the journey of 
104 miles. The driver received $26 for the long night 
journey. 
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committee prominent authorities attended, among them 
the president of the Imperial Council and the director of 
the Imperial Post, who promised to further any practic- 
able scheme proposed. The suggested services will in- 
clude the transport of goods. 



Interior of Charging Wagon. 

TOURING MOTOR BUSES 

VISITORS to the Bavarian uplands will hereafter en- 
joy the pleasures of motor bus touring. A special 
committee has been appointed for the purpose of estab- 
lishing motor services over the attractive stretches of 
country in the district. At the inaugural sitting of the 



BUS SERVICE EOR PHILADELPHIA 

MOTOR bus competition threatens the electric street 
railway lines of Philadelphia. Only the sanction of 
tlie City Council is needed to enable the People's Vehicle 
Company to begin operations. 

A bill authorizing the department of public works 
to issue licenses to the promoters of the plan has been 
approved. According to the bill, the rate of fare will be 
5 cents, six tickets to be sold for 25 cents and twenty- 
five for $1. Public school children will be carried for a 
2- cent fare on Saturday^, between 8 a. m. and 4 p. m., on 
all vehicles running to and from Fairmount Park. They 
will also be carried for the same fare on other days be- 
tween 9 a. m. and 3 p. m. when accompanied by their 
teachers. 

The company agrees to pay a license fee of $100 
for a vehicle liaving a seating capacity of twenty passen- 
gers, $150 for a thirty and $200 for a forty passenger 
omnibus. A thirty-year franchise is desired, with the un- 
derstanding that the city may at the termination of tTiat 
period renew the franchise for a like time or else acquire 
the stock of the concern at its appraised value. 



An automobile passenger line between Ripon, Wis., 
and Green Lake, a distance of six miles, will be in opera- 
tion this season. 




Charging Wagon at the Race Track, 
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Importance of Lubrication 

High EfHciency of Public Vehicle Service Ascribed to Care Exercised in Lubricating 



/Considerable difficulty is experienced by stable 
executives having charge of large installations of motor 
vehicles in training attendants or operators to properly 
lubricate the working parts of the machines. The chief 
engineer of a large public vehicle service, who has met 
with a greater measure of success than can be credited 
to the majority of administrators, accounts for his ability 
to keep 92 per cent of his rolling stock in constant ser- 
vice by the degree of care he exercises in this important 
particiilar of maintenance. As the compsttiy he serves 
has 72 machines in active operation it becomes worth 
while to study the methods he employs to gain such re- 
markable efficiency. He is reported as saying: 

"In some of the vehicles under my care the engine 
and gear box are lubricated by oil feeders, into which 
oil is put during the day, the oil going down the pipe by 
its 8wn weight. In another system the pressure of the 
exhaust, or of an auxiliary hand pump, is used to force 
the oil from a tank to the engine and gear box, the tank 
usually being placed on the dash, with a main tube, from 
which the pipes are led to supply oil to the engine bearing. 
Other cars are oiled by a system similar to that adopted 
with the Dubrulle lubricator, as far as the engine is con- 
cerned, and yellow grease is supplied to the gear box 
and other bearings. This means that three different sys- 
tems exist, viz., gravity, pressure, and mechanical. Let 
us now study the disadvantages of each of these systems : 
"Gravity. — This system depends for its supply on 
the fact of there being oil in the tanks. In cold weather 
the oil is apt to become so thick that it cannot pass 
through the pipes, and the bearings are therefore not 
lubricated. I have given special attention to the question 
of the lubricating of my cars, and my experience in this 
matter, which is extensive, forces me to the conclusion 



that the only way to get over the difficulty is by the use 
of a thin oil. After trying the oils of five of the most im- 
portant firms I now use one that runs like water, so that 
I am sure it passes through the pipes. 

"Pressure. — This method is absolutely bad when 
the exhaust to the engine is used to obtain pressure. All 
the burnt oils pass through the pipes, which are choked 
in a very short time, and are really troublesome to clean. 
The same trouble exists as in the gravity system when 
the weather is cold. ' 

"Mechanical. — I have tried this system for six 
months, but have had to give it up, as the drivers were 
so careless that they did not even watch the running of 
the oil, and as a result I had more than fifty cases of 
engines running hot for the simple reason that the belt 
of the lubricator was lost. 

"I have absolutely banned the use of yellow grease 
for two reasons, one of which is that the men apply the 
lubricant with any implement they find handy. An old 
piece of wood covered with grit or a piece of steel used 
by the washers to scrape the dirt from the wings is used 
without discrimination, with a result that anyone can 
realise. The second reason against the use of grease 
cups is that the drivers will not turn the lubricators, place 
them where you will, and at the end of the day the same 
quantity of grease will be found in the cups as at the be- 
ginning. 

"To my mind there does not yet exist a rational 
system of lubrication, although I know some people will 
say this is not so, or is at least exaggerated. My idea of 
oiling cars is based on the following principles, which 
have been obtained from experience: 

"Don't expect too much from a driver who is not a 
mechanic, and who does not understand anything in the 





National Casket Company's Wagon. 
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matter. The;, average driver does not even know where 
the oil pipes lead, nor does he realize that he is there to 
look after the lubrication of his car. I do not know how 
many times I took the trouble of adjusting all the oil 
feeders, one after another, only to find every one of them 
altered at the end of the journey, and the cars smoking 
at the exhaust. The majority of drivers know so little 
concerning lubricating (they do not even know which 
pipes lead to the engine) that I have been obliged, after 
adjusting the feeders, to seal them, so that I could see 
if they were altered. 

"All the difficulties and trouble in the lubrication of 
the cars brought me to the following conclusion — that it 
is necessary to find a safe system of lubrication that a 
inan cannot tamper with, and that does not demand his 
active supervision. At present a driver should only be 
asked to drive his car, change his speeds, and apply his 



brakes, for those three things give enough trouble without 
asking the men to look after the lubrication of the cars. 
After sad experience, I am led to favor the system now 
in use on several types of touring cars and some buses. 
I refer to that of forced lubrication by pumps placed 
inside or outside the crank case or gear case. This sys- 
tem is automatic, and certainly gives good results on 
motor buses. A simple gauge can be placed on the dash- 
board of the car to enable the driver to ascertain whether 
or not the pumps are working. This, I think, is really the 
proper method to adopt. 

"At present seventy-five per cent of the breakdowns 
are due to the fact that the drivers mess about with the 
engines, take a part out here to clean it and another part 
there, and refit it badly, with the result that a breakdown 
occurs." 



COMPARISON OF ECONOMY 

A NOTABLE example of the economy of a power 
wagon may be witnessed any day in the delivery 
service of the Wissler Hardware Company of Chillicothe, 
Ohio. This vehicle has been in active use for the past 
three months. It is operated by a 10 hp. air cooled Logan 
engine and does as much work as two one-horse light- 
delivery wagons, covering 27 miles a day. For the month 
of May operating expenses were as follows: 

POWER WAGON OPBRATINO COST 

Gasoline, 54 gals, at 14 cents 7.56 



Lubricating oil 1.50 

Repairs, etc 6.40 

Driver's wages 32.60 



Total $47.96 



At present prices the average expense of operating 
a single one-horse delivery wagon in this service is as 
follows : 

HOR8B WAGON OPBRATING COST 



Boarding $12.00 

Shoeing 2.00 

Repairsi 1.80 

Driver's wages 32.50 



Total $48.30 



Thus it will Be observed that the power wagon, doing 
twice as much work as one horse-drawn wagon, is effect- 
ing a monthly net saving of $48.64, out of which, of 
course, must come depreciation and interest charges, but 
which nevertheless will not materially reduce the economy 
as the same charges must be reckoned with for the horse- 
wagon installation. 

As the first cost of the wagon was $1,000 this in- 
vestment should be recovered within two years. After 
earning its cost it will, if suitable care is given to mechan- 
ism and equipment, have a higher earning power than 
formerly, even allowing for the accelerated rate of wear 
and tear which is the inevitable accompaniment of age 
in any machine. 



Another highly interesting feature of the service of 
this wagon is the low wages paid to the driver. Proba- 
bly this servant, a young man, was schooled -in the local 
automobile factory to be quite as competent in the man- 
agement and care of his vehicle as if he drew $75 a month 
and was dignified by the title of "chauffeur." 



HIGH SPEED MOTOR FIRE WAGONS 

THE fire department of Glasgow, Scotland, uses first 
aid motor fire wagons, carrying 12 men and fifteen 
lengths of hose and attaining speeds varying from 20 
to 30 miles an hour. Power is supplied by 24 hp. gaso- 
line engines. The service in which these vehicles are 
employed is very arduous. Very high speeds are only 
made at night, when street traffic is light. 



EGYPTIANS TO RIDE IN MOTOR BUSES 

TWENTY-SIX motor buses have been bought for ser- 
vice in Alexandria, Egypt. Tests with trial vehicles— r 
conducted at the expense of the purchasers, by the way — 
have been in progress for some time. The machines will 
be operated by gasoline engines. Each will have a seat- 
ing capacity for 36 passengers. 
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Example of Wastefulness 

Municipal Garbage and Refuse That is Being Collected at Heavy Loss 



A HIGHLY instructive report on garbage and refuse 
collection and disposal was recently presented to the 
authorities of Columbus, Ohio, a city with a population 
pf 160,000. Nothing in the document, however, im- 
presses the investigator of municipal economy so much as 
the fact that the great advantages of power wagons are 
overlooked in work which confessedly is inadequately 
performed by draft animals. 

For years the officials of Columbus have been deeply 
absorbed in the study of various civic improvements, 
among which the gathering and disposal of garbage and 
refuse occupies a prominent place. Recently opinion has 
crystalized, and the authorization of a bond issue to cover 
the cost of removing street filth is being urged in the 
council. The estimate for keeping the city clean is par- 
ticularly interesting inasmuch as it supplies the first de- 
tailed engineering report upon the cost of providing a 
city with what is popularly regarded as an efficient sys- 
tem of garbage collection. The engineer who prepared 
it recommends that the municipality collect street refuse, 
rubbish and dead animals by its own employes, providing 
ample equipment and stable accommodation for the pur- 
pose; 

Garbage and dead animals are now collected by the 
Columbus Sanitary Works Company, the wagon bodies 
being loaded on steam cars and the cars hauled 4 1-2 
miles to a reduction plant. This service is being per- 
formed under a 10-year contract which has just expired, 
the contract price for the period having been $15,800 a 
year. It is eminently safe to remark that at any time 
within the past three or four years the cost of perform- 
ing this work would have been considerably reduced if 
power wagons had been employed for the purpose. Cer- 
tainly it would not have been necessary to call extraneous 
power to aid the motor vehicle in hauling to the reduction 
plant. 

Last year the amount of garbage hauled to the re- 
duction works was 16,221 tons. It is chiefly of interest 
to note, however, that the collections were incomplete, 
the service highly unsatisfactory, and on the face of 
matters, decidedly inferior to power wagon service. 

It is estimated that the citizens of Columbus pay 
$30,000 a year to private scavengers who perform their 
work but indifferently well. If the experience which 
foreign municipalities have acquired in the removal of 
garbage and the cleaning of streets by means of power 
wagons be any indication of the economy which might 
be obtained by the practice of similar methods in this 
country, the tax-payers of Columbus and other cities are 
being denied common rights. 

Night soil is removed by private contractors, whose 
work is supervised by the board of health. The maxi- 
mum legal charge for this removal is 10 cents per cubic 
foot. From daily reports submitted to the board of health 



it appears that last year about 112,000 cubic feet or 
39,000 tons were remdved at a cost of about $10,000. It 
would be well within the proven facts to state that such 
removal could have been accomplished by power wagons 
at one-third of the cost. 

One of the most notable features of the report deals 
with the method employed for removing dead animals. 
During 1904 as much as 350 tons of dead horse was 
toted to the reduction plant. This tonnage represents 
a mortality among draft animals so high as to cause 
amazement, considering the comparatively low number 
of horses which are at work in all kinds of service in 
Columbus, the number of deaths from one cause or 
another amounting to 553. 

In the following table will be found statistics which 
graphically portray the constantly increasing labor of 
collecting and removing municipal garbage and refuse, 
the figures submitted being estimated to suit the growing 
population : 

1905 1907 1910 1915 1920 
Population ....160,000 176,000 202,000 254,000 320,000 
Street sweep- 
ings, tons . . . 57,300 
Ashes (if natural 
gas were not 

used), tons .. 64,000 70,400 80,000 101,600 128,000 
Garbage, tons . 17,600 19,400 22,200 27,900 35,200 
Rubbish, tons . 8,000 8,800 10,100 12,700 16,000 
Manure, tons . 45,000 47,000 50,000 55,000 60,000 
Night soil, tons 3,900 4,500 5,000 5,600 6,000 
.Dead , animals, 

tons 350 380 420 470 500 

With admirable perspicuity the municipal officer 
who submitted this report ix)ints out that the major cost 
of garbage disposal is the haul. This, after loading and 
including the return of the empty wagon, he puts at about 
30 cents per ton mile. The most costly motor vehicle 
service known to power wagon economists is doubtless 
the transportation of passengers by motor buses, and 
from reliable sources of information we are enabled to 
state it does not exceed 24 cents per vehicle mile — vehi- 
cles loaded with about 2 1-2 tons of human freight — 
even when administrative expenses of the most unusual 
kind are reckoned in the accounting. 

It has been shown over and over again that munici- 
palities can haul garbage by motor wagons at a cost of 
about 8 cents per ton mile, where the haul is longer than 
one mile or thereabouts. The economy, of course, is to 
be looked for in the greater carrying capacity of the motor 
wagon, its greater speed, and the heavy reduction in the 
number of men required to operate motor vehicles in 
comparison with the number required to operate horse- 
drawn vehicles. 
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Brushing Back the Tide 

Horse Wagon Drivers Make Futile Display of Hostility Against the Power Wagon 



A CORRESPONDENT whose communication is 
printed in this page undoubtedly has had occasion to 
observe the effect of the hostility of horse-wagon drivers 
to all forms of commercial motor vehicles and consequent- 
ly does not hesitate to label it as one of the causes for the 
protracted demonstrations which manufacturers or their 
agents aie called upon to make for the benefit of firms 
which seek knowledge concerning the economy of power 
wagons. 

It would be base flattery to assume that for many 
of the multitude which goads and flogs unwilling beasts 
of burden the power wagon holds but slight hope of 
future usefulness in the calling which they have chosen. 
Calculate that for every power wagon put in service 
two, and sometimes three, horse drivers must find a new 
vocation; and no further logic is required to show why 
the modern city merchandise transportation vehicle bor- 
rows the hatred of the man behind the whip. 

The futility of his antagonism, however, is too ob- 
vious to lequire much attention. It is a labor of remon- 
strance quite as ridiculous as that of the storied Saxon 
chief who undertook the heroic task of brushing back 
the tide with a broom. The majority prefer to hold the 
customary view of the flexibility of American labor, and 
believe that it is adaptable at all times, and under all 
conditions, to whatever service reasonably may be ex- 
pected of it. 

Unhappily at this moment horse-wagon drivers, to 
a moderate degree, possess the malevolent power to which 
our correspondent alludes, but it should not be difficult 
to make the cause of it so plain to their principals as to 
rob it of the power for mischief. The majority of bus- 
iness houses which contemplate the present or eventual 
employment of motor wagons have sense enough to per- 
ceive that a certain amount of ill will must necessarily 
be incurred from horse stable employees whose experience 
must be cast aside when a labor saving machine, like the 
industrial power vehicle, discounts their skill. 

The fundamental thought in any study of the power 
wagon rests upon heavy reduction in wages to be accom- 
plished by its employment. Occasionally superior speed 
of the vehicle fascinates a purchaser. At other times 
it is the advertisement which arises from its use that 
appeals in the most force. But the sober analyst of values 
refuses to be decoyed by either of these alluring attri- 
butes of the motor wagon. He calmly reckons how much 
he can lighten his weekly wage roll if one motor vehicle, 
with one driver, can deliver as much merchaadise as two 
or possibly three horse-drawn wagons attended by the 
same number of men required for their operation. The 
conclusion, whatever it may be, invariably governs his 
choice. 

The trouble with the average horse wagon driver 
is that he is needlessly sensitive to his lack of mechanical 



skill, judging therefrom that there is little likelihood of 
his ever becoming as proficient in power wagon opera- 
tion as he is in handling the lines. Better men than team- 
sters have experienced the same feeling when confronted 
with the necessity for buying and operating an auto- 
mobile. It should be enough for the average teamster to 
know that the large numbers of inexperienced horse 
wagon drivers employed by breweries, express companies, 
merchants of all kinds, and even horse drawn omnibus 
companies, have not encountered the slightest difficulty 
in teaching unfamiliar hands how to control power wagon 
mechanism. Some merchants even go so far as to say 
that the ability of power wagon drivers should be ex- 
clusively confined to the handling of the control levers, 
leaving to better men such work as requires genuine skill 
and a thorough understanding of the mechanism. 

Converts to the use of power wagons are being made 
with such rapidity that it is idle to regard such trivial in- 
terference as may be caused by hostile horse wagon, 
drivers as menacing to any interest but that which in- 
dulges it, and the period of this indulgence will be term- 
inated the moment the employers of power wagons, and 
not the drivers, are convinced in mass of the economy of 
motor wagons in service for which their superior labor 
adapts them. 

Two belated expressions of opinion on the useless- 
ness of lengthy motor wagon demonstrations are ap- 
pended, one of them embodying the text for the foregoing 
remarks : 

NO TIME TO WASTE ON SKEPTICS 

In our practice we find that it is far better to refer the in- 
tending purchaser, in all cases, to the user of a wagon. Our ■ 
policy where a party desires a demonstration for a week is this: 
We draw up and sign an agreement whereby the purchaser binds 
hismself to buy the vehicle for the price specified, provided it 
does the work as stated by the maker and under the conditions 
as given. We find a great many people skeptical on the matter 
of motor cars for commercial work, and they will not under any 
consideration enter into such an agreement. Such people we leave 
entirely alone. 

We have very strong views on this matter and think every 
man proposing to use a motor car should bear part of the ex- 
penses and take some of the risk. The writer has been a carriage 
and wagon builder for 20 years, and in that time the guarantee 
has always been sufficient to make a sale and satisfy the customer; 
and it is on the lines of the carriage and^ wagon builder's 
policy that this firm is selling its product. It is also on the lines 
of carriage and wagon building that we are building our cars. 

We strongly advise not to give a demonstration of more than 
one day, except when the party getting it puts the wagon on actual 
work and pays an amount which the maker guarantees the car 
will not exceed in operating expenses. 

MACK BROS. MOTOR CAR CO. 

A 11 en town, Pa. 

HOSTILITITY OF HORSE- WAGON DRIVERS 

In our judgment a month's demonstration of a motor wagon 
should be ample to thoroughly demonstrate its practicability and 
reliability. We have found that parties having a wagon for 
demonstration are by no means backward in ^yorking it to its 
utmost capacity. Moreover, in many large establishments employ- 
ing horse-driven vehicles, the drivers are bitterly opposed to the 
introduction of motor wagons, and are making it a point, if it 
lies within their power, to put the machine out of commission. 

HARRY FOSDICK COMPANY. 

Boston; Mass. 
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Care of Storage Batteries 

Practical Suggestions for the Proper Maintenance of Batteries in Electric Wagons 



It is a common error to imagine that a battery stores 
electricity. Its energy is due to the chemical action 
of acid upon the plates, which are of lead and lead per- 
oxide. The solution is incapable of acting upon the 
plates until an electrical current is passed from one plate to 
the other. This current decomposes the electrolyte; one 
of its constituent elements or radicals goes to one plate 
and the remaining constituent to the other; so that 
when the passage of the current ceases there are two 
chemical elements or radicals, with a tendency to unite, 
and upon combination energy is developed as an electric 
current, which flows in the opposite direction to the 
charging current. This flow of current continues until 
the cell is restored to its original condition. When this 
occurs the cell is said to be discharged. 

TAKING BATTERIES OUT OF COMMISSION 
Where a battery is to be put out of service for 
several months, and it is not convenient to give it the 
freshening charge every two weeks, it should be taken 
out of commission. It should first be charged until every 
cell is in a state of full charge. If there are short-circuited 
cells, they should be put in condition before the charge 
is commenced, so that they will receive the full benefit 
of the charge. Then remove the elements from the jars, 
separating the positive groups from the negative groups, 
and place in water for about one hour to remove elec- 
trolyte adhering to the plates; then withdraw the groups 
and allow them to drain and dry. The positives, when 
dry, are ready to be put away. If the negatives, in dry- 
ing, become hot enough to steam, they should be again 
rinsed or sprinkled with clean water and then allowed to 
dry thoroughly. When dry the negatives should be re- 
placed in the electrolyte (of from 1.275 to 1.300 specific 
gravity), care being taken to completely immerse them 



(two groups may be placed in a jar and the jar filled with 
electrolyte), and allowed to soak for three or four hours. 
After rinsing and drying, they are ready to be put away. 
The rubber separators should be rinsed off in water. Wood 
separators, after having been in service, will not stand 
MM.ch handling and had better be thrown away. If it is 
thought worth while to keep them they must be kept 
immersed in water or weak electrolyte, and in reassem- 
bling the electrolyte must be put into the cells immediately, 
as wet wood separators must not stand exposed to the air 
for an unnecessary moment, especially when in contact 
with plates. When putting the battery into commission, 
it should be treated in the same manner as if it were new, 
and the regular instructions for assembling and putting 
into commission a new battery followed. 

HURRYING A CHARGE 

If, in case of emergency, it is desired to charge the 
battery more quickly than usual, or, in other words, to 
hasten the charge, the early part of the charge is the time 
when the extra high rate should be used, the completion of 
the charge being accomplished at the low finishing rate, 
the same as in normal charging. Much injury can be 
done by "pounding" a nearly full battery at a high rate. 

BATTERIES USED BUT OCCASIONALLY 

If a battery is to stand idle for several days, it 
"should first be fully charged; if it continues idle, it 
should be given a freshening charge once in two weeks at 
the finishing rate and the charging stopped when the cells 
begin to gas. Don't overcharge. A battery standing un- 
used for some time may lose a part of its charge, due to 
local losses in the cells, which the freshening charges may 
not entirely overcome; for this reason several discharges 
may be required before full capacity is regained. 




The "Empty" Wagon. 
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Gasoline Wagon Operation 

Tips to New Drivers and Caretakers About Things Likely to Escape Attention 



WHAT may be good treatment for one leather- faced 
clutch may be bad for another. Some oils may 
ease the gripping of one clutch, while it may cause another 
to bind all the tighter. Castor oil, however, in addi- 
tion to its advantages as a leather preservative, gives uni- 
formly good results, particularly if it is well worked over 
the leather and the leather left out of contact with the 
metal portion of the clutch. The following morning, 
the leather should be treated with a tablespoonful of par- 
affin oil, when it will be found that the clutch can be 
slipped to any desired extent without burning. 

HOW TO AVOID FAN BELT TROUBLES 

Trouble is often experienced with the belts which 
drive engine cooling fans. It can be wholly avoided by 
fitting a steel spring belt having an outside diameter of 
from 14 inch to % inch. With such a belt, no adjust- 
ment is necessary, for the slight tension placed thereon 
when first fitted is sufficient for all practical purposes, and 
it has the advantage that very little wear takes place on 
the fan bearings due to the pull of the belt. To obtain 
a quiet drive with this belt, it is necessary to arrange the 
belt pulley groove at a very sharp angle, otherwise the 
belt has a tendency to bottom thereon and cause a noise 
at every variation of the engine speed. To show the ef- 
ficiency of this spring drive, it is only necessary to say 
that in several cases where a small dynamo is used for 
generating a constant current to feed accumulators and 
light tail lamps, the spring drive is found to be quite 
satisfactory, and very little slip takes place between the 
driving belt and pulley. 

PRESERVATION OF TIRES 

Grease is one of the chief enemies of rubber tires. 
It acts on rubber as a solvent. Rub vaseline on an old 
pneumatic tire cover and notice how quickly it will swell 
and how easily it can be rubbed to powder with the fingers 
when it becomes dry. If lubricators on the wagon arc 
placed in such a position as to make it likely that droi)s 
of oil will fall on the tires, the utmost vigilance should be 
exercised to minimise the danger. It is also necessary 
to take care that the moving parts of the machin(?ry do 
not cause oil to squirt on the tires. Hence the double 
necessity for an apvon — to keep dirt from the exposed 
working parts and keep oil from splashing: on the tires. 
MORE ABOUT PARALLEL WHEELS 

Inexperienced drivers do not readily comprehend thr 
extent of the tire expense which results from driving 
a vehicle whose wheels are not parallel to the general 
direction of the wagon. The friction is enormously in- 
creased, as the wheels are presenting the bases of cones 
instead of the bases of cylinders to the roadway, with 
consequent loss of speed and great wear on the tires. 
The majority of wagon builders are well acquainted with 
this fault, and take great care to avoid it. Still it often 



happens that a novice collides with the curb with more or 
less force, and, although it may not be apparent, the wheels 
are no longer parallel. It is well worth while to lay a 
straight edge at the side of the hind wheel, which 
will soon show whether the fore wheel is in its proper 
position in relation thereto. 

SYMPTOMS OF FAULTY LUBRICATION 

When a sight feet glass begins to fill up with oil, 
it may safely be taken as an indication that the duct to 
which it leads has become clogged and that the bearing 
is getting none of the lubricant. The mere fact that the 
sight feet glass is delivering its supply without question 
is, however, no absolute proof that all is as it should be, 
for the duct or pipe inay liave broken off, or one of tn^ 
connections may have started a leak. It is therefore es- 
sential that a thorough examination of the oil feeds be 
made from time to time at the point of delivery. 

IMPORTANCE OF CLEAN CHAINS 

It is difficult to realize how great an effect upon the 
performance of a chain drive the presence or absence of 
rust may have, but when it is remembered that each link 
comprises a bearing and its journal, and that twice during 
each complete cycle of travel this joint with its closely 
fitted bearing must be bent into conformation with the 
sprocket and then straightened again, some idea may be 
had of the resistance added by even a small amount of 
rust and dirt in these little link bearings. 



A project is on foot to connect the principal towns 
of Roane county, Tenn., by means of motor bus lines. The 
first of these lines will likely be operated between Kingston, 
Rockw( od, Cardiff, Emory Gap and Harriman. 






Demonstration made on May 1*^, by Biddle-Muiray 3-ton truck for Sprague. 
Warner & Co., Chicago: 

imn STOPS DI8TANCR KLAP8ED TIME 

lat trip 6300 14 23 miles 4 hra. 10 min. 

2nd trip— 4S00 9 14 miles 2 h«. 9 min* 



Digitized by 



Google 



14 



The Power Wagon, June r/, 1906 



Information to Buyers 



NSW CARDAN JOINT 

THE Hartford Automobile Parts Co., 
Hartford, Conn., has brought out a type 
of universal joint for shaft drive cars which 
embodies a new application of an old and 
well tried principle. As will be perceived 
from the illustrations, the joint has no cen- 
ter block or spider, but consists of double 
arm driving yokes with spherical or ball 
ends, these ends fitting into sockets in an 
annular ring. This socket ring is made in 
halves and each pair of half sockets is slot- 
ted sufficiently to admit the neck of the 
balls, and allow an angular motion of the 
yokes of fifteen degrees either side of the 
normal. It requires four half rings identi- 
cal in construction for each complete joint, 
either pair of halves beinp" of necessity 
assembled with the breaks at right angles, 
so that when bolted together the four 
parts become a rigid ring. As a reinforce- 
ment, and to hold in place the pressed steel 
enclosing casings, an outside steel flanged 
ring is fitted. The casing is all metal and 
consists of two semi-cylindrical covers, 
closing over caps fitted to the driving hubs, 
the jomt being made grease tight by means 
of felt packing. 

Many advantages are claimed for the ap- 
plication of a pair of ball and socket 
joints to obtain universal drive. Besides the 
well established fact that a spherical bear- 
ing will work under a greater pressure per 
unit of area with less friction and less dan- 
ger of cutting than a cylindrical bearing, 
attention is called to the impossibility of the 
friction loss in this form of joint increasing 
with the load. Many t)rpes of joints of 
light construction, the bearings of which are 
in perfect static alignment, show an appre- 
ciable loss of power when subjected to load. 
In the "Hartford" joint no such cramping 
effect is possible, it being evident that free 
motion would not be interfered with, even 
if shock or overload were sufficient to bend 
the driving arms somewhat. It is also 
pointed out that the construction gives 
great strength by carrying the weakest 
point of the system far out from the center, 
thus decreasing the breaking strain. 

AH parts of the joints are of steel and 
are interchangeably machined. The driving 
yokes are forged from carbon or nickel 
steel according to specification, the ball 
ends being case-hardened. The socket rings 
are drop forged from tool steel and spring 
tempered, the combination of meials result- 
ing in a bearing of very high quality and 
one which experience has shown will not cut 
even when lubrication is insufficient. Ample 



provision is made, however, for efficient 
lubrication. An annular groove is cut in 
each spherical socket with large channels ' 
connecting to the grease chambers. The 
rapid revolution of the joint forces the 
grease directly on to the friction surfaces 
of the balls. 

The company has completed arrange- 
ments to produce in quantities both single 
joints and complete driving sets, including 
dust proof slip joint and driving shaft, for 
the 1907 manufacturing season. 

To Deliver Drugs. — The Yahr and 
Lange Drug Company of Milwaukee, has 
purchased a 20-hp. delivery wagon from the 
Meiselbach Motor Company. The machine 
has a carrying capacity of 1,000 pounds. 
The Gerretson Silk Company of Milwaukee, 
will also use one of the Meisebach wagons. 

Important CoifTERTS. — The Knox 
Motor Truck Co., Springfield, Mass., re- 
cently sold Atlas trucks to W. & J. Sloane 
and J. R. Horner, New York City; Ham- 
mond & Sloane, Brookl)m; P. Duff & Co., 
Pittsburg, Pa. ; John P. Squire & Co., Bos- 
ton ; V/. M. Applegate, Bethlehem, Pa. ; 
Kuntz, Johnson & Co., lumber dealers, Day- 
ton, Ohio ; Cheney Bros., South Manchester, 
Conn., and three to the Auto Vehicle Co., 
of Los Angeles, Cal. 

Fuel Economy. — In the course of the 
recent fuel economy contest the 18-pass- 
enger bus manufactured by the Mack Bros. 
Co., of Allentown, Pa., made a notable per- 
formance. It carried 19 passengers and 
traveled 17.13 miles on the allotted two gal- 
lons of gasoline. The gross weight of the 
car and passengers was 10,125 lbs. The ve- 
hicle was given fifth place. The weight of 
the passengers is estimated to have been 
2630 pounds. Bv carrying these passengers 
17.13 miles, the car can be credited with 
45,051.9 pound miles on the two gallons of 
gasoline, costing about 30 cents. This is 
less than two cents a passenger for the dis- 
tance, and less than one-tenth of a cent 
per mile per passenger. 

Dubos, Simo & Co., of Havana, Cuba, 
have purchased of J. Edsall, Cincinnati 
agent of the Logan Construction Company, 
six light delivery wagons. This company 
owns several thousand acres of land in 
Cuba, on which light fruits are raised. The 
wagons will be used to carry the fruits and 
vegetables from the interior to the wharves 
for shipping. 

Climax Deli\-ery Wagon.— The manu- 
facturers of this wagon, Hinde & Dauch, 
Sandusky, Ohio, have for several years seen 



the necessity for building a light commer- 
cial car, on^ that would be light in weight, 
durable, and simple to operate — at a price 
that would be within the reach of all. 
With this in mind they proceeded to secure 
men to design such a car^ men who had 
years of automobile experience and knew 
the requirements of a light commercial car. 
The result is a car has been produced that 
is a success in every way. It accomplishes 
all it was intended for. This car weighs 
but 1,400 pounds and has ample power and 
strength to carry 1,000 pounds with ease at 
a speed varying from four to twelve miles 
per hour. Quite a number of these cars are 
in successful operation in different parts of 
the country, every one of which is giving 
excellent satisfaction. 

Satisfactory Test— Recently the Hedg- 
land axle was tested by the tedinical com- 
mittee of the Automobile Qub of Great Bri- 
tain. The test was made with a car weighing, 
loaded, 4,399 pounds, which traveled 1,000 
miles in six days on dry and slippery roads 
at variable speeds. The committee re- 
ported that its experiments with the axle 
showed an appreciable absence of any ten- 
dency to slip or skid. 

Sight Seeing Cars — The Rapid Motor 
Vehicle Co., of Pontiac, Mich., will furnish 
a number of 20-passenger sigl\t-seeing 
motor cars to the American Sight- Seeing 
Coach Co. This organization controls 
sight-seeing enterprises in New York, Bos- 
ton, Philadelphia. Washinp^ton, St. Paul 
Kansas City, Denver, Salt Lake City and 
other principal cities. 



"DIAMOND" CHAINS 

Outnumber, Outwear and 
are Stronger than OtKen 

WBITX FOB GATALOOUK 

DIAMOND CHAIN & MFG. COMPANY 

INDIANAPOLIS. IND. 
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Truck With Gas-Pipe Frame 

E. J. Pennington Again Startles the World With a Description of a New Vehicle He is Building 



AT regularly recurring intervals E. J. Pennington is- 
sues from some quiet retreat, makes a great stir 
over some commercial bubble he has blown, indolently 
watches while it is being pricked, and then retires to 
obscurity again till the mirth of the nation has subsided. 
Ir. this performance he is as punctual as the changes of 
the moon. His vagrant mind will not permit him to 
work for a longer time than is required to sign stock 
certificates and inspiie glittering articles concerning his 
projects for daily newspaper consumption. Few of his 
schemes ever come to fruition. 

Reviewing the antecedent history of the singularly 
audacious promoter, it is difficult to believe that the re- 
port, coming from Lansing, Mich., has any more substan- 
tial foundation than previous ventures associated with his 
erring genius. He is said to be preparing to build a mar- 
velous motor truck. Evidently he is unknown in Lansing, 
for he is grandly described in the public prints as hailing 
from New York after an absence of 11 years in England, 
where automobile construction of one kind or another 
has deeply engaged his attention. 

Pennington's experience abroad is not of such a 
nature as to bear too close scrutiny. Many years ago, 
while the automobile industry was as yet in a state of 
chrysalis, he acquired some sort of title to a gasoline 
engine which he sold upon highly advantageous terms 
to a group of nervy financiers who forthwith proceeded 
to sell rights under the patents in every quarter of the 
world. If there is a trace of manufacture resulting from 
this impudent flotation it has not been encountered in 
commercial life. Its eflfect, however, was to establish 
Pennington as a man of considerable talent, and thereby 
give him opportunity to point to a pap^r record of suc- 



cessful achievement. Since that time he has been wan- 
dering about this country, now in one city and now in 
another, attempting to launch enterprises bearing le- 
motely or directly upon the problem of industrial motor 
traction in city and rural work. By everybody connected 
with the automobile industr}^ he is regarded as a slip- 
pery operator who has long since shot his bolt. 

In Lansing, however, it is believed that he will 
build a great many 4-ton trucks fitted with 100 hp., two- 
cylinder engines and frames constructed of, 4-inch gas 
pipe. In order to give a touch of artistic verisimilitude 
to the storyi he lets it be known that the fly wheel of the 
engine will weigh 400 lbs., while the gasoline tank, with 
a capacity of 20 gallons, is to be located under the driver's 
seat. The rating of the engine is characteristic of Pen- 
nington. Fifty horse power for a 4-ton truck would be 
more than ample, but Pennington, with the large bounty 
for which he is famed, flings in an extra fifty for good 
measure. The truck is to sell at $4,000. 

Acting under the influence of the magnetic spell 
of this master non-producer, a daily newspaper reporter 
hysterically announces that wooden wheels will be one of 
the valuable features of the truck's construction. Ob- 
viously Pennington's originality has become frayed at the 
edges. He no longer takes the trouble to invent. Most 
people give him credit for originality. It is doubtful, 
however, if in the whole course of his unquiet career he 
has ever developed any mechanism which would com- 
mand attention among serious people. 

This enterprise, however, has much of the com- 
mercial dash or former vain and ineffectual campaigns. The 
flattering hope is held out that if the truck is successful 
Lansing as a manufacturing center will flourish like a 
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green bay tree, and a large factory will at once be erected. 

Bait of this kind is always swallowed by gudgeon. 

Gas pipe being cheap, we may look for the early 
construction of the new truck's frame. Wood is also a 
low priced and plenteous commodity, and therefore we 
are reasonably certain that the wheels of the vehicle 



truck will be brought into being. A 400 lb. fly wheel 
can be cheaply cast. These and working drawings of 
the engine, axles, transmission and other parts should 
convince skeptics that the Pennington truck will add to 
the renown of its illustrious author and and make in- 
vestors with him rich beyond the dreams of avarice. 



Comparison of Costs 



Figures Which Show the Inadequacy of Horses in Work for Which Motor Vehicles are Employed 



WHILE there is no lack of carefully compiled figures 
to prove the economy of gasoline wagons over 
horse-drawn vehicles in any given service, the information 
they afford cannot be made available for general purposes 
of comparison. Most of the attempts at broad work have 
failed to command attention because many important items 
of accounting were overlooked, either intentionally for 
the purpose of advantaging the cause of the power wagon, 
or unintentionally through ignorance of horse stable 
charges. 

Recently, however, a document has been put in cir- 
culation which demonstrates that for a given mileage — 
which completely destroys the usefulness of four horse- 
drawn vehicles — ^the advantages of the light delivery 
power wagon are overwhelming. It assumes that 40,000 
vehicle miles represents the usefulness of a light motor 
truck. This, however, may be considerably increased if 
proper care is given to the vehicle. It is further assumed 
that the average useful life of a horse wagon, with load 
not exceeding one ton, is 10,000 miles. 

Granting that a horse-drawn vehicle of the class 
mentioned will cover not more than 4,000 miles per year, 
and that a light motor truck will cover 10,000 miles, the 
horse wagon would require ten years to traverse 40,000 
miles which the motor truck will cover in four years. If 
both wagons are operated 300 working days in the year, 
and the driver of the horse vehicle is paid $2.50 per day, 
and the driver of the power wagon $3.00 a day, at the 
end of 4 years enough money will have been saved in 
wages alone by the power wagon to buy two more such 
vehicles, the saving in this particular being fully 50 per 
cent 

The figures submitted below are based upon informa- 
tion furnished by large users of horse drawn vehicles : 

COST OP LIGHT HORSE V^AGON SERVICE 

Horses and wagons for 40,000 miles, 4 outfits 

at $500 each $ 2,000.00 

Driver at $2.50 per day, 3,000 days 7,500.00 

Horse stabling and maintenance, 3,650 days at * 

75 cents per day 2,737.50 

Wagon repairs and painting, $50 per year for 

4 years 200.00 

Harness repairs at $10 per year for 4 years .... 40 . 00 

Shoeing, $2.50 each per month for 4 years 120.00 



Total $12,5^7.60 



COST OP LIGHT POWER WAGON SERVICE 

Light Motor Truck, serviceable for 40,000 miles $1,500.00 
Driver's salary, 1,200 days at $3 per day .. .. 3,600.00 
Gasoline, 68 test, 10 miles to the gallon at 12 cents 

per gallon • 480.00 

Batteries 60.00 

Three tire renewals in 4 years at $200 a set . . 600.00 

Overhauling wagons once each year 300 . 00 

Lubricant, $3 per month for 4 years 144.00 

Stabling, $10 per month for 4 years 480.00 



Total $7,164.00 

COMPARISON OP COSTS 

Cost of operating horse-drawn vehicles .. ..$12,597.50 
Cost of operating motor truck 7,164.00 



Money saved by use of motor truck $ 5,433.50 



SUBWAY PATHS FOR MOTOR WAGONS 

SUBWAYS for motor trucking are suggested by an 
eminent engineer as means of relief for New York's 
street traffic congestion. Instead of making a rapid-trans- 
sit subway twenty feet underground he would have one 
made at least double that depth, providing for a freight- 
ing line beneath the present roadbed. To him the com- 
ing enlargement of this subway seems a necessity of the 
near future and he would, in this enlargement, provide 
for express, freighting and trucking, as well as for 
greater passenger traffic. He would have shops and stores 
load for delivery in sub-cellars directly on to motor 
wagons. These vehicles should have first rights on a 
plain roadway on either side of ihe tunnel railway. This 
would leave the surface streets to pedestrians and light 
vehicles. 



MUNICIPAL HORSES TO BE SOLD 

SIX horses and two wagons, employed in police duty 
in Rochester, N. Y., are to be sold at once, two electric 
wagons having been purchased to perform the service 
they have been rendering. In a short time the horse- 
drawn municipal ambulance wagons will also be super- 
seded by motor vehicles. 
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Value of Trailers 



Prophecy Made That Motor Tractors and Trailers Will be Extensively Used in Heavy City Service 



WILL the individual heavy motor truck be superseded 
in city service by the motor tractor and trailer? Mr. 
Henry Ford announces that the change is bound to occur, 
supporting his views of the matter by the following vigor- 
ous and picturesque remarks: 

"What would we think of a railroad company which 
equipped every freight car with its own motive power? 
Or of a great lakes freighting company that incorporated 
a powerful engine in every barge ? As well resort to these 
expensive methods as try to build motor trucks which 
shall at the same time carry the load and house the power 
plant. The obvious and the only practical solution of this 
problem is in the motor tractor. The passage of the free 
alcohol bill makes the field of the motor tractor practically 
limitless. Its uses are confined not alone to the work of 
the city, but its necessity is still more seriously felt in 
rural districts. Farming, which should be the ideal oc- 
cupation for man, is an existence fraught with drudgery 
owing to the lack of proper machinery to perform the 
work. All the work of the farm, from plowing the ground, 
rolling it, hauling the drill, then the harvesting machines 
and finally conveying the produce to market or to the 
nearest railroad shipping point should, and in the very 
near future surely will, be performed by a motor tractor 
of, say, 40-horsepower geared down to about six miles 
per hour. 

"This same vehicle with slight modifications will 
be the future motive power for trucking in the cities. One 
car or a train of them can be hitched to the tractor as con- 
ditions may demand and the problems of spring suspen- 
sion and tire consumption will be confined to the tractor 
alone. When the load is a known and a constant quantity 
these problems are easy of solution, but when, in addi- 
tion to the normal weight of the vehicle itself, you must 
figure on its maximum and all intermediate loads and pro- 
vide for them, it resolves itself into a well nigh impos- 
sible conundrum. 

"With the motor tractor furnishing the traction, 
the wheels of the freight cars may be shod cheaply with 
wide steel tires. Vibration will cut no figure so far as 
they are concerned and each wagon may be made to carry 



its load of whatever material without in any way affect- 
ing the design or the construction of the power plant. The 
tractor will perform twice the work that would be pos- 
sible for the motor wagon that was at the same time loco- 
motive and flat car. While its train is being loaded or 
unloaded, the tractor may be performing other duty by 
hauling another train." 

Doubtless Mr. Ford would desire that the foregoing 
opinions should be regarded as having strict application 
to power wagons of the heavier class. If this concession 
is made few city users of heavy trucks will deny the gen- 
eral correctness of his conclusions, although it is obvious 
that only limited use can be made of tractors and trailers 
where terminal and street conditions are poorly suited to 
their employment. 

Abroad, where motor lorries and trailers are ex- 
tensively employed, it has been conclusively shown that 
the vehicles perform to best advantage in interurban ser- 
vice, market gardeners, fruit growers, large growers of 
agricultural products, breweries and other manufacturing 
establishments which are distant but a day's journey by 
motor wagon from big centers of commerce being among 
the most liberal patrons of this form of transportation. 

It is an error to suppose that American motor wagon 
manufacturers are not keenly alive to the advantages of 
the trailer. In Milwaukee an exhibition of its usefulness 
was recently given for the purpose of demonstrating 
the ease and economy with which enormous loads could 
be hauled through stieets which are open to such extra- 
ordinary traffic. A power wagon with four trailers on 
this occasion transported twelve tons of sugar, seven tons 
being loaded on the motor vehicle and five on the trailers. 
This is not by any means the first time large loads have 
been transported by power wagons in this country, but 
it undoubtedly is the first attempt to indicate how great 
are the possibilities of modified motor vehicle traction. 

Some instructive thoughts bearing upon this subject 
will be found in another part of this issue in an article 
dealing with the relation of solid roads to heavy motor 
vehicle traffic. 
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Tardy Recognition 



Newspapers Recojg^nize Force of Movement Making for Evolution in Minor Transportation 



SOMEHOW or other as we take note of the compe- 
tition among powerful daily newspapers and period- 
icals to be early in giving public recognition to the use- 
fulness of the power wagon we are reminded of Dr. Sam- 
uel Johnson's scornful reply to Lord Chesterfield when, 
after years of indescribably hard labor, during which the 
great lexicographer was treated with the grossest con- 
tempt, his lordship humbly sued for the bare privilege of 
becoming his patron. 

"When," wrote the Great Cham of Literature, "upon 
some slight encouragement I first visited your lordship, 
I was overftowered, like the rest of mankind, by the en- 
chantment of your address, and could not forbear to wish 
that I might claim that regard for which I saw the world 
contending. But I found my attendance so little en- 
couraged that neither pride nor modesty would suffer me 
to encourage it. Seven years, my lord, have now passed 
since I waited in your rooms or was repulsed from your 
door, during which time I have been pushing on my work 
through difficulties, of which it is useless to complain, 
and have brought it at last to the verge of publication 
without one act of assistance, one word of encouragement, 
or one smile of favor. Such treatment I did not expect, 
for I never had a patron before. The shepherd in Virgil 
grew at last acquainted with Love and found him a 
native of the rocks. Is not a patron, my lord, one who 
looks with unconcern on a man struggling for life in the 
water, and when he has reached ground encumbers him 
with help? The notice which you have been pleased to 
tJ.ke of my labor had it been early had been kind; but 
it has been delayed till I am indifferent and cannot enjoy 
it, till I am solitary and cannot impart it, till I am known 
and da not want it. I hope it is no very cynical asperity 
not to confess obligations where no benefit has been re- 
ceived, or to be unwilling that the public should con- 
sider me as owing that to a patron which Providence has 
enabled me to do for myself. Having carried on my work 
thus far with so little obligation to any favorer of learning 
I shall not be disappointed though I shall conclude it, if 
less be possible, with less." 

A number of influential papers seem to have simul- 
taneously discovered the extraordinary advantages of the 
power wagon and with customary push fulness are groom- 
ing themselves for the agreeable duty of patronizing it. 
If the help they extend is modified by judgment and 
prompted by sincerity of motive there is every reason to 
expect that the evolution in minor transportation which 
the motor vehicle forebodes will be greatly accelerated. 
Comparatively little good, however, is to be accom- 
plished by the printing of articles which, like the one we 
partly reproduce from Collier's, practically ignores the 
question of economy while criticizing faults of construction 
that are too rare to be regarded as typical. Perhaps as 
the author warms to his work the public will be en- 
lightened concerning the causes which conspire to give 



the power wagon vogue wherever its money and labor 
saving qualities are perceived. 

The practical power wagon, or motor-driven utility vehicle, 
is one of the most conspicuous facts of present-day commerce and 
mechanics. Its appearance is an event as momentous as the in- 
auguration of the railroad. Its field of usefulness must inrease 
constantly, as civilized activities expand. 

Formerly some manufacturers unwisely attempted to build 
utility vehicles on the same lines as touring cars. It is hardly 
surprising, then, that with careless drivers and constant over- 
loading and overspeeding they failed in service and cast discredit 
upon the power wagon in general. We can understand, therefore, 
why some people still exaggerate the difficulties of power wagon 
design, and prefer to wait for the "perfect motor," which will 
probably eventuate sometime during the millennium, when per- 
fection may be reasonably expected. 

While wagons built for pleasure doubtless have sufficient 
strength to carry reasonable loads, they can not be expected to 
"stand up" to long hard service. Their light springs will give; 
their high-speed engines will overheat, and their pneumatic tires 
will puncture and wear out. Briefly expressed, the power wagon 
must combine strength in frame, springs, and gearing. It must 
be driven by an engine that will not "lie down" under any loads. 
It must have better tractive qualities than any pleasure car; but 
it cannot have pneumatic tires. That all these elements are ready 
at hand for the designer is a simple matter of experience. 

The editor of Collier's sent a representative to visit the 
automobile manufacturers and experts in several American cities, 
and report on the present state of the power wagon. Most in- 
teresting among the things unearthed by this representative was 
the information that several prominent builders of pleasure vehi- 
cles have equipped the chassis of old touring cars with platform 
bodies, and use them as general utility wagons. One authority 
reported such a "dinky cart" in constant use for over two years, 
carrying all kinds of loads up to two tons, traveling over all kinds 
of roads, making good speed, and costing about $120 monthly, in- 
cluding tire repairs and driver's wages. In point of cost, and work 
accomplished, it had actually outclassed by three to one the horse 
teams previously required for the same service. 

The performance of such vehicles in competent hands is 
an indication of what might be expected of specially designed 
power wagons in general service. However, the general situation 
was well expressed by Henry Ford, the well-known automobile 
designer, in the following words : 

"To hitch a blooded light-roadster to a laundry wagon — 
a track horse to a dray — would, to my mind, constitute a no more 
wasteful and ridiculous excess than putting the delivery body 
on a touring car chassis and using it for a business vehicle. It 
will answer the purpose, doubtless — but so also might a hod- 
carrier perform his duties in a dress suit, instead of overalls. 

"The pleasure car, designed — evolved is a better word — to 
meet conditions of comfort and speed, and reduced to the last 
degree of lightness, compatible with strength sufficient to with- 
stand indifferent country roads, is a finer piece of mechanism 
throughout than is demanded by the less exacting conditions to 
which the commercial vehicle is subject — heavy loads, but moder- 
ate speeds, and with well-paved city, streets for the most part 
to be traveled." 

Mechanically speaking, there are no insuperable difficulties 
involved in the design of a serviceable power wagon. A heavy- 
service wagon differs from one designed for light and medium 
weights, just as a trucking cart differs from a runabout. The 
mechanism adequate for the one, therefore, is not required for the 
other. They must be separately designed. 

The real reasons why the appearance of the power wagon 
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has been delayed are quite other than mechanical. In the first 
place, the leading and most experienced manufacturers have found 
the business of building pleasure vehicles so profitable, and so 
rapidly increasing, that other designs have been neglected. Again, 
the prospective purchaser, while cheerfully disbursing immense 
sums for a pleasure automobile, seems reluctant to pay even a 
fair amount for a utility vehicle. "If," he seems to argue, "one 
power wagon can do the work of three horse teams in its own 
class, it should cost no more than one team." This is discouraging 
to the manufacturer, who cannot afford to sell below cost. 

Most conspicuous, however, among obstacles in the way of 
the power wagon is the great American ignoramus. The power 
wagon must not only embody the latest and best mechanical ele- 
ments for the performance of its work, but it must be completely 
fool-proof. More "failures" of the power wagon are due to in- 
competent and untrained drivers than to all the defects of design 
and faults of construction ever discovered. This should serve 
as a* warning to the devotees of false economy, who are ever the 
first and loudest in finding fault. The irresponsible driver will 
wantonly overload and overspeed his wagon and habitually 
neglect his engine. Perhaps the millennial "perfect motor" may 
withstand his abuse; present constructions can not. 

The question, then, is not : "Will the power wagon supplant 
the horse?" Rather it is: "How long will the horse be with us?" 
In virtually every branch of human activity the horse is already 
a disappearing factor. The railroad locomotive and the electric 
trolley car have long since eliminated him as an agent in long- 
distance transportation. The electric truck is rapidly effacing his 
significance for local drafting. The light and medium weight 
gasoline wagons are already competing in the field of retail 
delivery and parcel express. Even the noble fire horse will soon 
be listening for his last alarm. 

In the great Western country, where horse-stealing was 
once a hanging crime, the steam tractors are dragging the gang- 
plows over the virgin prairies, and supplying power for the 
thrashers, binders, and separators. Even in warfare the motor 
is in evidence, dragging long trains of baggage wagons for the 
commissary, or, encased in full armor, like a knight of old, carry- 
ing a machine gun whose savage bark stifles the tuneful churning 
of the engine. 

The power wagon can move faster, can carry a heavier 
load, and can carry it farther and longer than any horse yet 
created or evolved. It never grows weary. It is ever ready. It 
requires no large stores of food. It is content with any shelter. 
It may be repaired after any accident, short of total demolition. 
It does not die. 

The power wagon resembles the horse only in its demand 
for unforgetting care, and for a skillful hand to guide it. It fills 
less room in a crowded street. It can turn in its own length. It 
can move backward, as well as forward. It contracts no diseases 
and occasions none. It necessitates no large and unsanitary stables 
for its shelter. It leaves the streets clean. It is less dangerous 
to pedestrians. 

The power wagon is, of all vehicles yet evolved, the cleanest, 
quickest, cheapest, most efficient. It is the only highway vehicle 
that meets the demands of Ihis age of great things done quickly. 
It will rank ant>ng the necessities in the no distant future. 



ALCOHOL MOTOR TRACTORS 

HENRY Ford's vigorous opinions concerning the util- 
ity and economy of motor tractors drawing trailers 
are in no wise impaired by the report that he is to head 
a large company now being organized to make these 
vehicles. It is said that alcohol or some other cheap 
liquid fuel will be used to obtain power. One of the 
Detroit papers recently commented as follows on the pro- 
ject: 



"It is w^ell known in automobile circles that Mr. 
Ford has long been experimenting with motor tractors, 
and he has frequently stated that in this form would 
ultimately be developed the practical commercial vehicle. 
Ford has also made exhaustive experiments with alcohol 
as fuel for internal combustion motors and has been tery 
secretive about the positive results of these experiments. 
The report is that Ford will be the scientific head of the 
new enterprise — or, rather, if he will consent to guide 
its destinies the deal will go through and Detroit will be 
the point chosen for the erection of the plant. The deal 
contemplates an investment running into millions.'' 

Mr. Ford declines to discuss the subject. 1 



OPPOSED TO MOTOR POLICEWAGONS 

SOME neither can for wits nor critics pass, as heavy 
mules are neither horse nor ass. This was one 
Pope s stinging retorts to the taunts of his ignorant critics. 
It is a convenient reply to the chatter of the president of 
Cincinnati's public safety board about the danger and un- 
reliability of municipal motor wagons. 

It appears that the mayor, the chief of police and 
three of the four members of the board favor the purchase 
of motor patrol wagons for the police department. The 
president opposes the appropriation, saying: 

"You are talking about buying motor wagons. Well, 
if any are bought, I favor the purchase of four, because 
three of them will be in the shop all the time. Why, there 
is murder every day by automobiles. They are dangerous 
to handle, dangerous to ride in, and dangerous to pedes- 
trians." 

Let us be charitable and hope that this worthy dis- 
plays better judgment in passing upon other matters with- 
in the jurisdiction of his office. 



MOTOR BUS EARNINGS 

STUDENTS of the motor omnibus movement are look- 
ing forward with no small degree of interest to the 
first balance-sheets of the various Lx)ndon companies, as 
future prospects will be largely affected by the rates of 
depreciation that will prove to have been adopted in draw- 
ing up these statements. At least one company has 
adopted the cautious policy of writing off no less than 
33 per cent per annum on the first cost of its road vehi- 
cles. While this heavy charge would no doubt be exces- 
sive in some cases, it is better to err in the direction of 
safety than to render accounts temporarily attractive by 
insufficient provision under this vital head. 



BUS LINES CONSOLIDATED 

BY the consolidation of the Dewhurst Interurban Auto- 
mobile Company with the Interurban Motor Traction 
Company, both located in Lexington, Ky., a new company 
has been organized with a capital of $50,000. It will operate 
passenger and freight motor cars from Lexington to 
Nicholas ville, North Middletown and Richmond. 
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Motor Fire Vehicles 

Many European Cities Are Showing Big Ekxmomies by Discarding Horse Service 

HORSE drawn fire fighting apparatus is conspicuous that of the electric fire vehicles in Paris, the thirty-mile- 

among the things which discredit our civilization, an-hour engines used in Liverpool, or the thirty-five-mile- 

But with the example Vienna, Paris, Liverpool, Hanover an-hour first-aid engine which the Leicester corporation 

and other actively progressive cities are setting the hour in England has just acquired. 

cannot be long delayed when the electric storage battery In Paris the fire escapes are carried on electric vehi- 
and the gasoline engine will give "man's best friend" cles. In fact the complete traveling equipment of one 
total relief from his showy but inefficient labors in this Paris station is provided with electric motors, 
field. Observe that London, New York, Chicago and It is nearly four years since the Hanover fire brigade 
other large cities are not on this honor roll. The most was experimentally equipped with automobile apparatus, 
populous cities in the world still present the extraordinary Gradually additions were made, until now horses are no 
spectacle of all their fire apparatus being toted by Dobbin, longer employed. At first two electric vehicles were in- 
From such extreme conservatism it is pleasant and stimu- stalled — a chemical engine costing $3,825 and a hydrant 
lating to turn to Europe and witness what the automobile carriage costing $1,750. Their performances were care- 
movement has there accomplished for the betterment of fully noted. The cost of upkeep for three years was as 
this important branch of public service. follows: 

Sometime ago Vienna decided to re-equip its profes- maintenance op two electromobilbs 

sional and auxiliary suburban volunteer fire brigades with 1902-3 igo3-4 1904-5 

electrically propelled apparatus. And it is worthy of Repairs on motors $ 3.80 $ 4.34 $ 87.10 

note that the extent of its first order may be held to imply Repairs on control 6.04 

the immense economies and advantages which are to be Repairs on wheels and tires . . 43.42 49.92 19.68 

derived from a total substitution of draft animals by auto- Repairs on chassis 9.48 

mobile power. Fifty-three motor chemical engines, lad- Accumulator charges, regular 

der wagons, hose carts and other vehicles have been pur- work 164.32 147.72 124.82 

chased, and when those have been put in service and more Accumulator charges-for trials. 39.04 18.12 20.12 

money is available the steam fire engines will be crowded Repairs on accumulators, acids, 

out. The present step, therefore, is one of the most im- etc 22.12 3.78 176.24 

portant in the annals of the world's fire service. Oils and greases 6.40 6.72 6.16 

It is highly interesting to observe that the Vienna 

fire brigade budget shows that there will be a saving of $283.14 $240.08 $433.12 

$16,830 per annum, and that as the new appliances in- 240.08 

volve an outlay of $177,080 the whole of the new and 283.14 

more efficient appliances will practically be paid for out Total $956.34 

of economies in something like eleven years. That motor The leason why repairs for the third year were 
appliances, when worked in numbers, mean a considerable relatively so high is as follows: (1) several armatures 
economy was proved by experiment at Vienna prior to of the motors were removed, having become defective 
arriving at this decision, and it has been equally proved through water; (2) positive plates in both electromobiles 
in Hanover, where experiments with a number of motor were replaced; (3) the automobile chemical engine re- 
fire appliances have been carried out for the past three ceived damages through an accident which occurred dur- 
years. The same experience has been obtained in Liver- ing an experimental excursion, the repair for which 
pool. amounted to $257.52. This accident was the only serious 

Time is the great element of success in fire fighting, affair in the three years. At the present time all engines 

and there is clearly an advantage in using a motor vehicle and appliances are in perfect condition, and giving satis- 

which can travel twenty-five miles an hour, as compared faction in every possible way. 

with a horse team which could not exceed fifteen miles This information is not only interesting in its bear- 

an hour, and probably could not maintain that speed for ing upon fire apparatus, but is of importance on account 

any length of time. Of course, it will be pointed out, in of the manner in which the subject has been approached 

the tortuous streets of some cities high speed is not pos- and the facts collated in connection with business auto- 

sible. But the fact remains that an ordinary motor car mobiles generally. It certainly looks as though the Amer- 

can travel through any part of a city at a much better ican boast of preeminence in fire-fighting and methods 

average speed than the fastest horse-drawn fire engine could be no longer substantiated. While the majority of 

with a way specially cleared for it. There is something fire departments are giving final touches to an almost 

absurd in the spectacle of a city fire brigade going to work perfect antiquated system, Paris, Vienna, Liverpool and 

with its horse teams. The absurdity of the display is Hanover have successfully struck out in the new path, 

all the more marked when the speed is compared with While our fire departments have under consideration 
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the momentous question of whether the gilt stripe on the 
wheel should be double or single, or be 1-4 inch or 3-16 
inch in width, their much despised European brothers 
have temporarily forgot the striping in the interesting 
operation of breaking into up-to-date methods. Some 
hope is to be derived from the recognition many progres- 
sive cities are giving to the advantages of the automobile 
for emergency work, for example, in their use for the 
transportation of fire chiefs and insurance inspectors. 

One of the drawbacks in this country, in fire appar- 
atus as in other matters among those not strictly initiated, 
is that novelty commands the first attention, and it is safe 
to say that dozens of fire chiefs today are assiduously 
wasting their time and gray matter in the examination 
of novel devices to accomplish the useless, while turning 
their backs upon the orthodox and well tried automobile 
methods. There is novelty enough in the application of 
these well tried methods of fire apparatus without intro- 



ducing original and unnecessary experimental features. 

The budget of the Vienna fire brigade is strongly 
confirmatory of the great commercial advantage to be 
derived by a complete substitution of automobiles for draft 
animal service. We have pretty good evidence that the 
earliest experiments with the Vienna automobile fire ap- 
paratus were disappointing, particularly in degree of sav- 
ing attained, but the estimated and now demonstrated 
saving in the entire service was so overwhelming as to 
allow an immense margin of safety for unforeseen calam- 
ities. 

The experience of the Hanover authorities confirms 
the recognized inferiority of European electric automobile 
motors, in spite of which such a great success appears to 
have been attained. It is hardly conceivable that the best 
makes of American electric automobile motors would suf- 
fer from water even under the most strenuous circum- 
stances. 



NOVEL MOTOR FIRE ENGINES 

A MOTOR propelled chemical fire engine in Rheims, 
France, possesses some unusually interesting features. 
The vehicle is fitted with a 14 hp. engine and has a speed of 
12 miles an hour. The fire-extinguishing plant consists of 
two hermetically sealed tanks, each of one hundred gal- 
lons capacity, a series of flasks containing liquid carbonic 
acid gas, and two reels, each carrying forty-three yards of 
hose. When the machine is put into operation the liquid 
gas is permitted to flow into two special expanding tanks, 
where it gasifies and mingles with the water at a pressure 
sufficient to force all the water out of the tanks through 
the hose and nozzles to a height of 115 ft. By the oper- 



ation of the expanders, one to each tank, the expelling gas 
pressure is always constant. The extinguishing power of 
the water is, of course, vastly aided by the presence of the 
carbonic acid gas. When the tanks cannot be refilled by 
pressure from the mains, a pump driven by the motor per- 
forms that duty. 



LEGISLATORS ENDORSE MOTOR AMBULANCES 

UNLESS the upper house of parliament undoes the 
work of the lower house London will shortly be sup- 
plied with motor ambulances. A bill providing for the 
purchase of ten vehicles was recently passed by the com- 
mons. 




The Latest Pope-Waverly Product 

WHILE the two-ton truck shown above necessarily has much in common with all electric industrial vehicles it possesses a few 
features which peculiarly adapt it to the service of the Boston branch of the Lee Broom & Duster Company. The carrying 
capacity, for example, is unusually large, the inside measurements being sixteen feet in length, six feet wide, and seven feet 
high. The vehicle is fitted with two double reduction motors, a.double side chain drive; battery equipment consist! of 42 cells, and both 
hub and counter shaft brakes are provided. The steering gear is of the pinion and sector type. 
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WHAT SmLED HELP CAN ACCOMPLISH 

SEVENTEEN electric vehicles are employed in the 
service of the Hartford Electric Light Company, of 
Hartford, Conn., which, besides illuminanl, furnishes 
heat and power for public consumption. 

A two ton truck, with a speed of eight miles an 
hour — originally designed for emergency fire wagon work, 
but altered to suit present usage — is used by linemen of the 
erection gang. For a time this wagon was fitted with 
steel tires. It has been in service five years, and is 
still very efficient. 

Another two-ton truck, averaging 35 miles per day, 
is used for hauling supplies from the railroad stations 
to the several power plants of the company, which, 
on account of their isolation, necessitates considerable 





The Meter and Lamp Wagon. 



traveling for the vehicle. It has been in service four 
years. Its average speed is about ten miles per hour. 



In Commission For Five Years. 

A ton-and-a-half truck, with a speed of ten miles 
an hour, is used by erection men as a supply wagon, 
and besides necessary paraphernalia usually carries five 
01 six of the erection gang. 

Two light delivery wagons, formerly used at the 
Buffalo Exposition as mail wagons, are employed by 
the company for the meter and lamp departments. Each 
vehicle weighs 1,700 pounds and will travel 15 miles an 
hour. The driver is seated in the rear, while the load 
is carried well forward. These wagons have been in 
constant use for about four years. 

A light delivery wagon, originally designed for the 
government of Argentine Republic, is given hard ser- 
vice by the company in connection with the erection and 
underground operations. It has been in commission for 
five years, and at the present time is quite as efficient as 
when first purchased. 




Formerly a Fire Department Vehicle — Now used in Electric Light Work. 
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The balance of the company's vehicles is comprised 
of runabouts which are used by foremen, purchasing 
agents and the like. 

An experienced battery man has charge of the ma- 
chines which, after the day's operations, are run to the 
company's garage adjacent to the plant. In the garage 
are ten charging plugs and about a dozen rheostats. 
No record of expense is actually kept. It is, however, 
certain, according to the statements of those in charge, 
that the vehicles in some instances accomplish three times 
the work of single horse teams and are much more 
efficient. All battery parts are made in the plant of the 
company. At least one experienced man is on duty at 
the garage until 6 o'clock in the evening, at which time 
two more come on duty and remain until 3 in the morn- 
ing. 



MILITARY MOTOR TRANSPORT WAGONS 

CERTAINLY it was not to inquire into the usefulness 
of military motor wagons that the British war office 
mechanical transport committee sent representatives to 
attend the reliability trials which were recently held in 
Scotland. Within the past three or four years this feature 
has been so thoroughly demonstrated as to render further 
investigation of it quite unnecessary. 

The experience which the British war office authori- 
ties acquired from the use of steam transport wagons dur- 
ing the recent unpleasantness with the Boers, while not 
conclusive at that time, nevertheless made it plain that 
auxiliaries of this character possess many marked ad- 



vantages over animal transport. Since that time, however, 
such wonderful advances have been made in construction 
as to make the early experiments just referred to appear 
in the nature of a comedy in which the vehicles, poorly 
adapted to their service, badly handicapped by lack of 
water to make steam, and forced to operate under the 
most disadvantageous physical conditions, furnished most 
of the laughter. It is now thoroughly recognized in army 
circles that the use of military motor wagons must be con- 
fined to work which is wholly suited to the vehicles. Mil- 
itary motor wagons, like commercial motor vehicles, per- 
form to poor advantage when the conditions of service are 
too exacting. 

The visit of the military experts to the scene of the 
reliability trials was undertaken purely for the purpose of 
noting the progress in mechanical construction, which has 
50 materially increased the efficiency of motor transport 
wagons as to make it highly probable that large numbers 
of them will be employed in service from which horses can 
with advantage be spared. Gasoline wagons, with trailers, 
attracted most attention. 



MOTOR POSTAL VANS IN ITALY 

LETTERS and other mail matter are collected in 
Milan, Italy, by means of motor wagons, the interiors 
of which are so arranged as to enable an official, while on 
his way to the central office, to stamp each piece, a process 
which very considerably expedites the dispatching of mail 
from the central office. 





A Wagon That Performs tl^ Work of Sight Horses 

THIS wagon, owned by an eastern provision packing firm covers a circuit of 35 miles daily, starting from East Cambridge^ Mass., 
where the plant is located and delivering merchandise to provision stores at Reading, Medford, Stoneham, Woburn and 
Winchester. Before it was put into commission eight horses, four men and two horse drawn wagons were required to operate 
the route,the severity of the work being such that a team of horses was only available for duty a couple of days each week. The machine 
leaves the factory about 7 o'clock each morning and covers the entire route by 3:30 in the afternoon; whereas the teams did not reach 
the factory on tlie return trip until 6 or 7 o'clock in the evening. This made a long, wearisome day for both men and horses. The aver- 
age rate of speed of the power wagon is twelve miles per hour, which is in striking contrast with the rate of travel by a heavy two horse 
team averaging at maximum 3 miles an hour. The average load of the power wagon is about 3 tons. In a short time four more motor 
vehicles will cover the Boston district, supplied by John P. Squire & Co., the economy to be obtained from their use having been so 
thoroughly demonstrated by a single wagon. 
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The Solidity of Roads 

First of a Series of Articles on the Importance of Good Roads for Heavy Motor Vehicle Traction 



CAN existing highways withstand the travel of heavily 
loaded motor wagons? The question is of unusual 
importance in view of the awakening interest in the trans- 
portation of merchandize by motor tractor and trailers. 

Lieutenant-Colonel Espitalier, of the Belgian army, 
who since the death of Georges Forestier, is very prop- 
erly looked upon as the most eminent road authority in 
the world, recently gave deep consideration to the matter 
in the course of a paper which will appear by installments 
in these pages. In narrating the difficulties attending the 
heavy traffic, he says: 

"The development of automobilism is closely con- 
nected with a good condition of roads, and if this is true 
in the case of touring cars, how much more so is it in that 
of heavy loads which commercial motor cars represent? 
If they are only able to run satisfactorily on excellent 
roads, is it not to be feared that many will cease to be 
good as soon as the traffic becomes too great? This, no 
doubt, is turning in a circle from which it is difficult to 
escape; in other words — begging the question. The 
problem, when placed before a man very experienced in 
such matters, the lamented M. Georges Forestier, the late 
Inspector-General of Roads and Bridges in France, elicited 
the following paradoxical reply: 

There are no such things as heavy-weights. They cannot 
exist, because the day they ceased to be the exception and heavy 
motor drays began to run regularly and in large numbers, that 
day there would be an end of good roads, and the authorities, 
unable to keep them in good condition, would have to interfere. 
Our present roads cannot withstand the continuous effect of loads 
of 2 or 3 tons per wheel — a small limit for commercial motors. 
Their effect is very different from that of vehicles drawn by 
horses, which simply roll along, whereas the motor car must 
bring pressure to bear upon the road by adherence, and push the 
pavement backwards. The dust raised and the mud scattered by 
the wheels are irrefutable proofs. Pneumatic tires are not a 
palliative, but an aggravation, because, though this tire is soft 
and smooth, only the occupants of the car derive a benefit, for the 
rubber adheres to the ground like a sucker and gently raises the 
surface materials. It acts by persuasion, which, as all are aware, 
is more powerful than violence. 

"There are other obstacles in the way of heavy cars. 
A manufacturer of Nancy recently remarked: 

I have bought a 12-ton lorry, -which would be of great 
use to me were it not for the fact that most journeys are pro- 
hibited; some because there are bridges not in condition to sup- 
port such weights, and others for similar reasons. 

"If existing roads cannot withstand the effect of 
numerous heavy cars they must be altered. How to do 
this is for the engineer to decide. Tarring, which gives 
a greater cohesion to the surface of the road, is a great 
improvement, though it is said the dust is not sufficiently 
abated for the eyes, and, again, that this dust, thus chem- 
ically treated, is a godsend to the oculist. The beau-ideal 
would be a homogeneous resisting surface of paving or 
flags, instead of the loose stones of the macadamised 
road, which are badly held together in a dusty gangue. 



There is, alas, the question of cost, at least, for construc- 
tion, as maintenance of a good flag is relatively inexpen- 
sive. This may rightly cause fear when we consider the 
enormous length of the French roads, but in towns the 
adoption of flagging will soon be a necessity. 

"A type of flagging which is infinitely superior to 
wood, so generally condemned by hygienists, is to be seen 
at Liege on the two "armoured concrete" bridges built 
for the Exhibition, and it is daily growing more common 
in Paris, especially at the entrances of the chief railway 
stations. It is almost exclusively employed for the book- 
ing-halls of the new metropolitan stations and the steps 
leading down to them. This paving is styled armoured 
asphalt, and it consists essentially of a moulding of 
ordinary asphalt and granitic sand incorporated under 
special conditions of temperature and mixing. The 
asphalt granite thus obtained sui rounds a number of 
little granite pyramids, which give it body and act as an 
armouring, whence its name. The paving is 1 1-2 to 3 
inches thick, according to the stress exerted on the road. 
Compared with ordinary asphalt, it has the advantages of 
not being greasy, not softening in heat, and of a re- 
sistance as great as that of the best Fontainebleau sand- 
stone. But let us return to the subject of heavy motor 
cars with the concluding remark that the road question 
is not insoluble, and, though the first endeavors made some 
years ago to establish regular services of heavy cars 
failed, we must not blame the roads, but the high cost 
of this kind of traction at that time, and other circum- 
stances. 

"The question was not ripe five or seven years ago, 
whereas now there are services of motor omnibuses to 
some extent everywhere, which give general satisfaction. 
True it is that these vehicles, even when they carry 30 
passengers, are only 'half-heavy/ They hardly weigh 
four or five tons, whilst the lorry reaches 8, 12 and 15 
tons. These last-named vehicles have recently entered 
the arena with great success, the latest extensive tests 
being the commercial motor car trials which took place 
early in August last from Paris to Dieppe and Le Havre, 
returning via Rouen. In fact, it is by this quite modern 
system of road trials that the most difficult constructional 
problems have been solved, the practical necessities of 
the case and imperfections of the vehicles being made 
conspicuous in the very severe tests involved. Competitors 
have made comparisons, and their sense of self-esteem has 
been awakened. They will now work with increased 
ardor, and, to attain perfection, lay out much money which 
they would probably not have risked had they remained 
in their works with their monotonous surroundings. 

"Who can remember the cumbersome, antiquated 
road locomotive, dragging one or two artillery ammuni- 
tion wagons, puffing solemnly along? This was about 
the state of affairs when the English employed traction 
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engines in the Transvaal for army supplies. Already this 
strange machine was being lightened, but at that time any 
solution of the problem of transport of commercial pro- 
ducts was regarded as impossible except by traction en- 
gines. But diversity of commercial affairs, the scattering 
of producing centers and consumers, and the branching 
roads leading to the various consignees are all so many 
reasons which, in the majority of cases, involve division, 
and very often adoption of independent, self-contained, 
self-propelled vehicles of relatively great individual capa- 
city. These motor wagons, more than tractors, intro- 
duced problems yet unsolved. The first *heavy-weight' 
trials were instituted in France in 1897 by the Automobile 
Club, at Versailles, and, as in all new experiments, men of 
alert minds sought each other. The difficulty was to con- 
vince people that heavy vehicles have not to travel 
quickly ; that it is impossible to classify them, as they are 
varied as the needs to meet which they were built; that 
their chief qualities are resistance to stress, few and easy 
repairs, small consumption of fuel, and, put briefly, a low 
cost, per ton-mile. The following yeat— 1898 — another 
similar series of tests was made at Liverpool with four 
lorries, all steam, thanks to the initiative of the Self-Pro- 
pelled Traffic Association. The point to note in these 



early competitions is the great predominance of steam. 
Internal-combustion engines only seemed suitable for light 
cars; but opinions change. 

"Since 1898 'heavy-weight trials have taken place 
yearly, each bringing a new improvement. We must note 
the endeavors made to utilize alcohol which, in October, 
1900, were made public by the Paris-Rouen trials, fol- 
lowed by the Paris-Roubaix trials in April, 1901. In 
October of the same year the Ministry of Agriculture 
trials brought out seven alcohol-driven commerdal motors, 
which made a particularly severe journey over uneven 
roads in a brilliant manner. Let us also mention the in- 
teresting 'heavy-weight' trials from Beauvais to Paris 
on May 10, 1902. Remarkable trials have also taken place 
in other countries, and they help to demonstrate how in- 
dustry eagerly awaits the success of this type of vehicle, 
which meets a real need. All this activity and constantly- 
renewed toil have not failed to yield advantages, evidence 
of which can be observed at each annual Salon. It will 
suffice to mention the magnificent specimens exhibited at 
the Brussels Salon last year, where the omnibus section 
especially was brilliantly represented." 

(To be continued.) 



AUTOMOBILES IN POSTAL SERVICE 

THE post office department at Washington has given 
permission to a manufacturing firm in Massachu- 
setts to demonstrate whether or not an automobile can 
be used successfully in the rural free delivery service. 
One of the machines will be tried on several of the routes 
in Maryland and Virginia. The carriers will be taken 
over their routes by a representative of the company and 
will then make reports upon it to Postmaster General 
Cortelyou. 

Fourth Assistant Postmaster De Graw, under whose 
direction the rural free delivery service comes, states that 
permission was given to this same company to make a trial 
of the machine last January, but that on account of the large 
amount of the business on hand the company was unable 
to make the test at that time. When the request came 
this month Gen. De Graw informed the company the de- 
partment was willing to grant, without a test, that the 
machine would work all right at this time of year, and 
therefore he did not believe a test was necessary. The 
firm desired, however, to make the trial both now and 
next winter. 



equipping the road nearly 40 per cent, or from $32,000 
and $35,000 a mile to $20,000 a mile. 

The work of laying track will be arranged for by 
the directors as soon as the new cars can be contracted 
for. The new cars, it is expected, can make Ypsilanti 
thirty-five minutes quicker than the cars now in use, and 
can reach Lansing in two hours and fifteen minutes. 

One gallon of gasoline, it is said, will keep the car 
in operation four miles. The car can reach forty-five 
miles an hour with two fifty-horse-power engines, and 
with four — the average of an interurban car is 200 horse- 
power — a speed of seventy miles an hour can be reached. 

The cars built in Omaha have climbed the mountain- 
ous stretches of the Union Pacific without difficulty. 
They are easily controlled. — Detroit Journal, 



PARIS NOW HAS MOTOR BUSES 

ELEVEN motor buses were put in commission on the 
streets of Paris on June 11. They perform the work 
of eighteen horse-drawn buses. 



TROLLEYLESS INTERURBAN CARS 

THE end of overhead equipment for interurban car 
lines is signalized, it is said, in the determination of 
the directors of the Detroit & Lansing short line and the 
New Detroit, Ann Arbor & Adrian line to use the Union 
Pacific gasoline car. 

This is expected to reduce the cost of building and 
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Care of Storage Batteries 

Practical Suggestions for the Proper Maintenance of Batteries in Electric Power Wagons 



OLD electrolyte should be saved and used only in the 
hydrogen generator for burning up the battery. Fresh 
electrolyte should replace it in the battery. Impurities 
collect in the electrolyte. No pains should be spared to 
get the acid used in the electrolyte as pure as possible. The 
water a battery is washed in may be the cause of trouble. 
It is advisable to rinse the elements and jars in distilled 
water, after having first washed them thoroughly with 
any clean water. The elements should then be assembled 
and put in the jars again, and burned. The same gravity 
of acid should be put in the cells as was taken out before 
they were washed, and the battery should be put on a 
slow charge and the same instructions followed as given 
for forming the battery when new. 

WHAT LOW ELECTROLYTE GRAVITY INDICATES 

If the electrolyte is low in gravity, assuming that 
the sediment is not up to the plates, it is evidence : 

(1) Of insufficient charge, or overdischarge, or 
allowing to stand in a discharged condition, or a combina- 
tion of these abuses; any of them mean that there is acid 
in combination with the plates, which should be brought 
out into the electrolyte, this being accomplished by giving 
the low cells a long charge at quarter the normal or four 
hour discharge rate. Continue charging until the gravity 
of the electrolyte stops rising; then adjust to normal 
(1.300 «p. gr.) by drawing off some of the electrolyte 
and adding water if it is above normal and by adding 
acid if it is below normal. 

(2) Of a leaky jar or stoppage, the loss having 
been replaced with water alone. As a rule, more than one 
cell will be found in this condition, and all of the weak 
ones should be grouped by themselves and charged in 
series as a separate battery. If tliere is not enough re- 
sistance in the charging rheostat to cut the current down 
to the proper point, use water resistance in series with 
it. While a cell is being treated, when possible, the cover 
should be removed. 

TIME REQUIRED FOR CHARGING 

The time required for a charge will, of course, de- 
pend upon the amount of the previous discharge. If 
this has been two-thirds of the rated capacity of the 
battery, about three hours at the starting rate and an 
hour and a half to two hours at the finishing rate will be 
necessary, i. e., from 10 to 15 per cent more charge than 
the amount taken out on the discharge is required as a 
usual thing ; it is advisable, however, to prolong the 
charge for an additional hour or two, about once in every 
two weeks. 

THEORY OF ELECTROLYSIS 

An electrolyte is a chemical compound capable of 
acting as an electrical conductor. While so acting it 
undergoes chemical decomposition. This phenomenon is 
called electrolysis. When sulphuric acid is electrolyzed 



it is first spHt up into hydrogen and the radical sulphion; 
the latter combines with the water present and reforms 
sulphuric acid, and oxygen is liberated. The modern 
theory of electrolysis assumes that in an electrolytic solu- 
tion there are always ions which wander around promis- 
cuously, until the application of an electric current directs 
their wanderings into certain definite directions. The 
theory also states that the conductivity of electrolytes is 
due to the presence of the ions and that the non-ionized 
portion do not conduct. 

VOLTAGE READING OF INDIVIDUAL CELLS 

As an additional indication of the relative con li- 
tion of the cells in a battery, the voltage of each cell 
should be read with a low-reading voltmeter at least once 
a week; these readings should 'be taken either at the end 
of a discharge or at the end of the charge, after which 
the gravity readings, referred to in the paragraph above, 
are to be taken. If any cells read lower than the average, 
it is an indication of trouble. Voltage readings, either 
on discharge or charge, must be taken with the current 
flowing. 



Fifteen electric wagons are operated in the Paris 
mail service between railway depots, the main office and 
sub-stations. 
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Gasoline Wagon Operation 

Tips to New Drivers and Caretakers About Things Likely to Escape Their Attention 



A LEAKING carburetter float is quickly discovered by 
putting the float in boiling water, when gasoline 
vapor and air will issue out in the form of bubbles. If 
after the hole has been closed, a slight leakage follows, and 
it is impossible to locate the fault, a good method to pre- 
vent further trouble is to give the whole float a good 
coating of nickel by electro-plating it. This closes up 
the small porosities better than any solder. 

TH£ UNACCOUNTABLE FAILURE OF PLUGS 

Sparking plugs occasionally fail for no discoverable 
cause, for it cannot be determined whether the electrical 
leakage is due to a very slight, hardly visible deposit of 
carbon or after long use to some molecular change in the 
porcelain insulator, which appears to rob it of its power 
of insulation. The remedy in these mysterious cases is 
obvious — fit a new plug. 

LOSS OF BNGINB POWER 

When compression is good and ignition right, but 
at the same time the engine will not pull up to its form, 
there is very little doubt that the carburetter is at fault. 
When running' light, i. e., out of gear, the engine will 
turn splendidly. It may show every evidence of life, 
and yet as soon as it is driving the car it will fail miser- 
ably. The reason the engine runs well when there is no 
load is because it has practically nothing to overcome ex- 
cept its own weight and friction, so that a very small sup- 
ply of explosive mixture will keep it running at speed. 



A case of this kind came to notice recently. After trying 
everything he could think of the driver found that the loss 
of power was due to the rod which worked the throttle 
being loose. The throttle, when apparently wide open, 
was not really giving full aperture, and consequently the 
engine was being starved. 

HOW TO REMOVE A BROKEN SCREW 

In dismantling an engine sometimes a scre^ or stud 
will break off short, and difficulty will be experienced 
in removing it. Generally there is not enough projecting 
metal to enable a good grip to be obtained with pliers, 
so that a saw cut has to be made in it for a screwdriver. 
If there is not even enough metal for this, a hole should 
bi drilled vertically in the screw, and the triangular or 
rectangular tang of a file inserted, which will generally 
obtain sufficient hold to enable the screw to be removed. 
If a left-hand flat drill is used — ^that is, one cutting 
counter-clockwise — this alone will often be sufficient to 
bring out the screw. 

TO PRESERVE TIRES FROM RIM RUST 

To preserve tires from rim rust and consequent rot- 
ting of fabric, use aluminum enamel paint. Clean the in- 
side of the rim with emery cloth. Apply the paint with a 
brush, spreading it into the recess of the rim. While the 
paint is drying, coat the bead and inner flat space of the 
tire. When dry apply the tire. 




stretch! ngr a Telephone Cable in a Street Conduit 



Digitized by 



Google 



14 



The Power Wagon, June 21, 1906 



Information to Buyers 



THE HEWITT MOTOR TRUCK 

MANY interesting features of construc- 
tion are to be found in the 25 hp. 
gasoline 3-ton truck made by the Hewitt 
Motor Company, of New York City. Un- 
loaded, the vehicle weighs about 5,000 lbs. 
The engine has four cylinders, set vertically, 
with small bore and long stroke in order to 
get the greatest amount of power with the 
least fuel consumption. The motor, which 
is built on the marine steam engine princi- 
ple, is without crank case, which gives easy 
access to the crank bearings and permits 
the adjustment of any of them without dis- 
mantling the engine. 

The cam shaft is operated through a 
train of spiral gears with very broad face 
on ample wearing surfaces. This obviates 
the noise and wear of spur gears. Ignition 
is supplied in three forms — touch spark, 
operating from a magneto or by means of 
a switch to a battery and coil, and the usual 
jump spark. It is, therefore, practically im- 
possible to stall the truck by breaking down 
of ignition. 

The motor is placed beside the driver's 
seat, and not in front of the truck. The 
fuel tank, placed under the driver's seat, has 
two compartments, so that if one should 
develop a leak the other can be brought into 
service. The track of the truck is 66 
inches; the wheel base 120 inches; the 
wheels 36 inches diameter; the length of 
platform 12 feet; its height from the ground 
43 inches, and its width 6 feet. 

The entire motor is enclosed in a steel 
case, which prevents dust from getting into 
any of the bearings. This compartment is 
closed and securely locked, so that the 
driver cannot make any adjustments to the 
motor. Where a number of trucks were be- 
ing used an inspector would be expected to 
examine the motors every day and see that 
they were in proper running order. By re- 
moving six bolts the motor can be lifted 
from the frame. With an extra motor the 
time required to change motors would 
probably not exceed half an hour. The 
transmission is through the medium of a 



universal shaft to the gear box. This box 
has two speeds forward and one reverse 
controlled by three foot pedals. These ped- 
als are interconnecting, the throwing in of 
one pedal releasing any other pedal, which 
may be engaged. In this way the possibility 
of having more than one speed in at a time 
is entirely avoided. Nor can careless oper- 
ators injure the transmission. 

The usual foot clutch and a hand-change 
gear is also done away with. The pedals 
connect with friction bands placed on the 
outside of box, and the leverage is so ar- 
ranged that by throwing in the pedal quick- 
ly it is impossible for them to grip sud- 
denly. The action of these clutches is very 
gradual. The high speed clutch is arranged 
so that should it be thrown in by mistake 
it will take hold solidly and slip over a dis- 
tance, say fifty or sixty feet, until the truck 
is accelerated up to the speed of the motor. 
With these slipping clutches it is impossible 
to stall the motor. 

The transmission from the gear back is 
through a universal shaft to the bevel driv- 
ing cross axle and from here back to rear 
wheels by chain. 

Rear wheels are equipped with twin 



tires, each 3V^ inches wide. Front wheels 
are equipped with single tires six inches 
wide. 
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undoubtedly the heart of the 
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Ridiculous Statements 

Thomas A. Ellison's Strange Interview on the Subject of His Recent Discovery of Cobalt 



IT seems incredible that Thomas A. Edison could have 
been correctly reported in the following interview which 
appeared in a Philadelphia paper of recent date. What- 
ever failures the great inventor may have made in the 
course of the last fifteen years his previous record would 
at least justify us in expecting that he was qualified to 
think scientifically and to weigh evidence. As, however, 
neither of these qualities are exhibited in the statements 
ascribed to the "Wizard" it would be charitable to assume 
that he was misquoted. 

If cobalt is as thick and as rich in North Carolina as I 
believe I will reduce the weight of storage batteries in automo- 
biles 50 per cent and the cost of traffic in cities 35 per cent. 

It can be seen very readily that more automobiles and elec- 
tric vehicles will be built because the cost will be placed within 
the reach of many people who cannot afford to own them now. 
The electric vehicles have been under a great handicap because of 
the very heavy storage batteries we were forced to put in them, 
and also on account of their high values. Under the present plans 
electric automobiles cannot be made without a large outlay of 
money and that has kept the majority of the people from using 
them. 

When I can equip an automobile propelled by the cobalt sys- 
tem the weight will be one half, thereby giving the new machine 
an enviable advantage over the ones now in use. And when the 
price is reduced so as to place them within the reach of every- 
body it means that the horse is a thing of the past. The crowded 
streets of the cities will be cleared, and that will mean a great 
thing in some of our largest towns. 

I have left a force of men in four counties in this state 
where I found the mineral, and they will make thorough investiga- 
tions as to the quantity. They will report to nic, and I may pos- 
sibly return later in the summer and further investigate my dis- 
coveries. I am fiv)ly confident that what I have found will enable 
me to start work on the new vehicles propelled by cobalt batteries. 

Most of the statements in this interview are so wide 



of the mark, so inconsistent with each other, and so in- 
dependent of the conclusions arrived at, as to be ridiculous. 
They read as if the "Wizard" had not the slightest con- 
ception of the present state of affairs in the electric vehi- 
cle industry which, so far from languishing, as he appar- 
ently imagines, is actually enjoying a very decided boom. 

It is a platitude to assert that low prices lead to 
increase in sales. The point to be observed is that pre- 
vailing prices of electric vehicles bear a reasonable rela- 
tion to the prevailing prices of vehicles with other forms 
of pow'er, and have not operated visibly in the prevention 
of their sale for the purposes for which they are suited. 

Does the "Wizard" share the almost obsolete mis- 
apprehension that the merchandise load efficiency of an 
electric vehicle is materially less than that of other vehicles 
of the same power, rated to the same standard? Does he 
suppose that a pound of lead is heavier than a pound of 
feathers ? 

One cannot help wondering if the great inventor 
told the reporter in what way the use of cobalt is going to 
operate to materially reduce the price of electric automo- 
biles. The price of a lead storage battery in an ordinary 
type of pleasure vehicle is something less than 20 per cent 
of the retail price. This marvelous extension in electric 
vehicle trade, if accomplished in the manner the reporter 
describes, has got to be realized on this 20 per cent. 
If it were all wiped out a $1,000 automobile could then 
be sold for $800, and there are undoubtedly a few more 
people who would pay $800 than there are who w^ould pay 
$1,000. If the question of purchase is as close as this, 
however, experience indicates that the majority of pros- 
pective purchasers would simply go without. 
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The interview throughout breathes the idea that 
at last such a reduction is going to be made in the price of 
automobiles, by the use of cobalt, as to put them on the 
same basis as sewing machines; this in the face of 
the fact that cobalt, although well known to commercial 
science, and some compounds of it well known in certain 
arts, as a metal has practically no commercial place. It 
is hardly likely that any material reduction in price can 
result from the use of cobalt for the benefit of the present 
generation in view of the fact that the whole question 
has got to be worked from the mine to the end of the 
series. 

Interviews of this sort should be left to well in- 
formed reporters. The "Wizard" should not be held up 



to ridicule as being either ignorant or disingenuous, which 
is the only alternative to the supposition that his remarks 
about cobalt have been most inaccurately reported. 

The "Wizard" is a favorite subject for the irre- 
pressible interviewer. His fertile mind can always be de- 
pended upon for "stories" which thrill the imagination 
and are instantly telegraphed and cabled all over the 
world. Before the cobalt yarn was laid on the wires this 
highly interesting little trifle had its brief hour of popu- 
larity : 

Edison has once more astounded the world by his latest 
and most marvelous invention, known as a "Fly Paralyzer." The 
invention consists of a small storage battery, triangular in shape. 
A live wire, 6 1-16 inches in length is shot out of a box by press- 
ing a button, and instantly kills whichever fly it strikes. 



Truckmen Are Hostile 

National Body of Team Owners Does not Consider the Power Wagon Practicable at Present 



AS a class truckmen are not favorably known for their 
graces of mind. The reeking atmosphere of the 
stable seems to act as an anodyne to reflectiveness. Still 
one would think that in a convention composed of the 
largest trucking concerns in the country something more 
than rudimentary thought concerning the usefulness and 
economy of the power wagon would crop to the surface. 

There are many shrewd and even intellectual men 
enrolled in the membership of the Team Owners Asso- 
ciation of America, the national body which recently met in 
New York to consider many matters of the first importance 
to their business. If they were present at the sessions of 
the organization they must have been amazed upon ob- 
serving the lack of discernment shown by the majority of 
their brethren in deliberately refusing to recognize the 
motor vehicle as an auxiliary in work which, of all forms 
of transportation known to students of city traffic, is 
most disadvantageously performed by horses. Their 
astonishment must have given way to smiles when they 
recalled how many progressive truckmen and team 
owners throughout the country were actually employing 
motor vehicles in combination with horse drawn wagons. 
Doubtless there were many on the floor of the conven- 
tion who regarded it as good diplomacy not to attempt 
to abate the prevailing hostility to the power wagon. 

After listening to an address on the "Commercial 
Automobile in Practice" from a member who evidently 
favored its employment, but did not succeed in awaken- 
ing much interest in his hearers, the convention decided, 
to borrow the language of the New York Herald — a 
paper which misses no opportunity to speak a good word 
for the horse breeding interests — "that the practicable 
automobile had not yet arrived." If by this it was meant 
to imply that the "perfect" motor vehicle is not yet ply- 
ing the streets, the charge would undoubtedly lie. But, 
happily, it is not necessary for a piece of mechanism to 



be perfect before it can be made useful in industry. Lo- 
comotives are a long way from finality of design; yet 
their employment is singularly economical. The problem 
for truckmen and teamsters is not the discovery of a 
faultless power wagon, but the proper adaptation of the 
vehicle as it stands today to service where its advantages 
are easily demonstrated. 

The profound ignorance of the majority of truck- 
men assembled in New York is perhaps best shown by 
the fact that they concentrated their attention upon the 
shortcomings of the vehicle, paying not the slightest heed 
to its economies which exist in spite of these shortcom- 
ings. Beyond a doubt a competent analyst of draft ani- 
mal and power wagon operating costs could have demon- 
strated, out of experience of the past, that every con- 
cern represented on the floor of the convention was losing 
money hand over fist by neglecting to take advantage of 
the superior utility of motor vehicles. But, unfortunately, 
the opportunity was lost and, like the ostrich, the team- 
sters stick their heads in the sand and imagine that the 
danger they do not observe cannot possibly harm them. 
By and by, when their permanent investments are so 
seriously impaired by the enlarged use of motor wagons 
as to cause a heavy shrinkage in values, they will regret 
the blind and unreasoning prejudice which prompted them 
to such rash action. 

The situation of a large transfer and trucking com- 
pany in Cleveland is called to mind in the consideration 
of these matters. It does a thriving business in trans- 
porting merchandise from depots to factories and ware- 
houses. The growth of the city, however, is annually 
so great as to tax its resources to the utmost. As the 
buildings in which its horses and wagons are stabled can- 
not conveniently accommodate any more equipment, the 
concern is confronted with the alternative of moving to 
more commodious quarters or letting rivals flourish on 
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the surplus business. Two years ago this establishment 
sought the assistance of an unusually competent adviser, 
laying the facts in front of him and asking if the time 
was ripe for superseding draft animal service by power 
wagons. The dread of competition, rather than the 
natural inclination to make progress, inspired the ques- 
tion. When answer was made in the affirmative the 
manager of the establishment, who is as innocent of 
mechanical knowledge as a sucking babe, immediately 
began to make inquiries among his acquaintances concern- 
ing the **best" form of power to be used and the paragon 
vehicle in which it was embodied. He is still looking for 
the perfect motor wagon, and begrudging competitors 
the success they are obtaining at his expense. In all 
probability, unless the spirit of his investigations under- 
goes a radical change, the competition he cannot check 
will eventually compel him to employ power wagons in 
defense of his business, and when he does so he will 
N doubtless congratulate himself upon having so nicely 
judged the time for grabbing the streaming hair of Op- 
portunity. If rivals also grab a wisp of it his sagacity 
will be confirmed — moyah! 

The discussion of the paper referred to was quite 
as languid as the interest shown during its reading. The 
representatives of a few establishments related wierd 
tales of how vehicles broke down and had to be hauled 
back to the barn by horses. Nothing harsh about this 



impeachment. Instead of indicating the unreliability of 
the machine it betokened inexperience on the part of the 
operator. Motor trucks are not built to stagger along 
in work, but to perform their duties continuously, and 
this they do with remarkable precision if they are cared 
for with reasonable intelligence. All of the evidence 
bearing upon the unreliability of the motor wagon was 
as inconclusive in character as that just mentioned. It 
would seem, therefore, that the convention in declaring 
the vehicle unfit for service disregarded the evidence of 
everyday experience. 

We afe accustomed to hearing anthems of praise 
from truckmen over the reliability of the horse. The 
fact of the matter is they are so familiar with its limita- 
tions that they have grown to tolerate them. The pro- 
posal to change from draft animal service, with all its 
disadvantages, to the power wagon, with all its unknown 
terrors, must appear to the average truckman as if the 
matter were but an exchange of devils, a change from 
one with which they are familiar to one with which they 
are utterly unacquainted. 

After their deliberations were concluded, and the 
unreliability of automobiles had been written boldly on 
the records of the convention, the company viewed the fair 
city of New York from motor buses which, strange as 
it may seem, didn't break down under the august burden 
they were carrying. 



Barren Exercises 

Automobile Club of America Reported to be Preparing to Hold Public Trials in the Fall 



RUMOR— the lying jade— advertises the Automobile 
Club of America as grooming itself for the barren 
honor of conducting a series of public trials for commer- 
cial motor vehicles. Time, the approaching fall; theater 
of action, not yet selected. 

The whole project is as vague and purposeless as 
experience has taught us to expect from an organization 
which is profoundly ignorant of the conditions governing 
power wagon employment. If no obstacle is placed in 
the way to prevent the consummation of the club's ripen- 
ing plans, we may expect to hear from this high author- 
ity that certain wagons have earned "certificates of re- 
liability" by traveling 35 miles or so a day for five days 
without so much as blowing out cylinder heads or biting 
their drivers. Should vulgarly inquisitive persons wish 
to know something of the economy of the vehicles they 
are at liberty to multiply each day's operating costs by 
the number of working days in a year, and subtract the 
cost of operating horse wagons during a like period. This 
is the lightning method of calculation which club officials 
usually recommend to the public. They are neither school 
masters nor students. It is their business merely to pro- 
vide holiday amusement for gawks. And whoever quar- 
rels with the silliness of their circus can go and be hanged 
for all they care. 



The conclusions to be drawn from public "trials" 
of this character are so vague and general in character as 
to be of little value in forming a judgment which will 
help in decisively establishing the inferiority of draft 
animal service. Economy, durability and reliability are 
being demonstrated daily in actual commercial work. It 
would seem, therefore, that methods which have been 
proven of dubious value in popularizing the touring car 
are not required to confirm the utility of the power wagon. 

Everyone with the slightest interest in power wagon 
construction or use must feel impelled to believe that so 
many of them would not be employed if their success was 
at all problematical. Hence the mere certification that a 
vehicle will travel a given distance in a given time and 
ascend grades of given declivities, cannot add in any way 
to its reputation for utilitarian accomplishment. 

In proof of the lack of interest which manufact- 
urers show in these exhibitions, witness the paucity of 
wagons which appeared in the seven days test recently 
concluded in France. Only 25 vehicles were sent to the 
starting mark. There were over 50 in the trials of a year 
ago. The products of the best known concerns in Europe 
were conspicuous by their absence. Yet this was an inter- 
national event. On the other hand, several new concerns, 
evidently unwilling to miss the opportunity for advertise- 
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ment, sent their vehicles over the course, a distance of 
263 miles, which was to be traversed in the most leisurely 
manner. It is absurd to pretend that these trials were of 
the slightest value in ascertaining the durability, e^ffi- 
ciency or economy of power wagons, and doubtless it 
was the recognition of this fact which prevented such 
establishments as de Dietrich, Gillet-Forest, Gardner-Ser- 
pollet, de Dion-Bouton, Krieger, Clement, Gladiator, 
Daimler, Cotterau, Cohendet, Dufour, Delaugere and 
many others from entering vehicles in the "competition." 
Not even the hope of winning the "regularity" prize — 
awarded to the manufacturer whose cars, entered in three 
classes, covered seven stages of the journey within the 
maximum time at lowest recorded fuel consumption per 
ton mile of load carried — could entice these well known 
houses to participate in an event which dear experience 
taught them was without value. 

As each entrant was at liberty to send three vehi- 
cles to the starting line, one in each division of com- 
petition, it is unlikely that more than twelve out of a hun- 



dred or more concerns manufacturing commercial motor 
vehicles were represented at the much touted trials. 

The customary "stunts" one witnesses at reliability 
trials possess no interest whatever for merchants who are 
well aware that power wagon service calls for the special 
adaptation of vehicles to the particular duties in which 
they are to be employed. This fitness is in no way helped 
by performances which merely register the quantity of 
fuel and lubricant consumed in traversing a measured 
course, the number of stoppages and cause thereof, and 
a lot of miscellaneous data which is as valueless as it is 
misleading. 

The Automobile Club of America should pause be- 
fore it proceeds further in the commission of its cherished 
nuisance. It should recall the unanimity with which man- 
ufacturers recently condemned the practice of giving 
service demonstrations, which certainly possess more 
value than the proposed trials, but which nevertheless 
were voted worthless for all practical purposes. 




Five-Ton Gasoline Truck in Brewery Service 

GASOLINE trucks are not commonly observed in brewery service. For years electric wagons have been widely employed in such 
work. The five-ton gasoline vehicle operated by the Lion Brewery Company, of New York City, therefore, offers an interesting 
study. Wagons of this type will undoubtedly be extensively used by concerns which find it necessary to make deliveries in outlying 
districts where the limited battery power of electric wagons could not take them. A number of brewers now employing electrics cover 
these remote districts by horse-wagons, over-looking the fact that such service is peculiarly well suited to gasoline trucks. A Cleveland 
brewery, with considerable trade in the outskirts of the city, commits the error of sending its electric vehicles over unpaved and sandy 
roadways which soon exhaust their power and give opportunity for exclaiming against their limited usefulness. The natural result of 
such imprudent use of the vehicles is that on days when these rural excursions are made the power wagon service is crippled.'and horse- 
wagons are employed as auxiliaries. One such gasoline truck as that shown above would wonderfully improve this service, leaving short 
hauls to be cared for by the vehicles with limited mileage and long hauls to the prime movers. The wagon operated by the Lion Brew - 
ery Company was built by the American- Motor Truck Company. It is geared to travel at 8 miles an hour. The frame, axles, springs 
and wheels are very substantial, as it is expected six ton loads will not be uncommon. All wheels are fitted with rubber tires. 7 inches 
wide. The engine develops 36 hp., is of the four cylinder vertical variety with 5 inch bore and 6 inch stroke. The crank case is parted 
diagonally, so that when the cover is removed every bearing on the crank shaft and cam shaft is accessible for inspection, repair or ad- 
justment. Moreover, through the peculiar construction of the crank case, and on account of the fact that the crank shaft is not in line 
with the center line of the cylinders it is possible to readily remove any or all of the four pistons through the crank case without remov- 
ing the crank shaft or the cam shaft, or requiring any other manipulation than removing the connecting-rod cap. This feature is distinctive 
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New Type of Sprinkler 

Prime-Mover Vehicle Used in the Service of the Massachusetts Park Commission 



JUST as Hartford enjoys the distinction of being the 
first American city to employ the electric street sprink- 
ler, so Boston is entitled to credit for first perceiving the 
advantages of the gasoline motor vehicle in the same ser- 
vice. Actual tests of the vehicle shown above prove that 
it will perform the work of three to four horse drawn 
watering carts and sprinkle in a perfectly even manner 
streets varying in width from 30 to 35 feet. It will cover 
a distance of 200 miles without replenishing its fuel sup- 
ply. 

The vehicle was recently delivered to the metropol- 
itan park commission of Massachusetts. It is in use on the 
road stretches of the Revere Park reservation and is the 
product of the Knox Motor Truck Company, of Spring- 
field, Mass. 

In a recent issue of this paper it was pointed 
out that one of the difficulties attending the employ- 
ment of horse drawn street sprinklers lies in the in- 
ability of the driver to adequately control the water sup- 
ply, which is varied by the uneven gait of the animals. 
Thus, if the horses are tired, the driver is compelled to 
regulate the flow by manipulation of control devices. This 
difficulty is obviated by the employment of motor street 
sprinklers, as their rate of travel can be accurately regu- 
lated. 

The speed of the motor sprinkler, which performs 
its work at a rate of travel not to exceed 6 to 8 miles an 
hour, is three times as great as that of a horse drawn 
sprinkler. This is the most important measure of its 
economy, implying, as it does, the utilization of fewer 
vehicles to lay the dust of a given linear surface and by 
reason thereof the employment of fewer horses and at- 
tendants. 



The tank is mounted on a 3-ton chassis fitted with 
24 hp. rnotor, sliding gear transmission, spur gear drive 
to the rear axle, and selective control giving three for- 
ward speeds and one reverse. The front axle is drop 
forged, I-beam section. The chassis frame is of 5-inch 
channel steel, and the body frame 4 inch channel steel. 
Full elliptical springs are fitted to the front of the chassis, 
semi-elliptical to the rear. The wheel base is 9 1-2 feet, 
the tread 58 inches, the wheel diameters 36 inches. The 
tires are 7 inch solid rubber on the rear and 5 inch solid 
rubber on the front. The total weight of the vehicle, 
without load, is 6,000 lbs. 



NEARING THE 500 HARE 

Ar the last census of motor buses in London the total of 
vehicles employed was found to be 484 — an increase 
of 31 in two weeks. 

London Motor Omnibus Co., Ltd 122 

London Road Car Co., Ltd 74 

London General Omnibus Co., Ltd 81 

London and District Motor 'Bus Co., Ltd 38 

Thomas Tilling, Ltd 27 

Great Eastern London Motor Omnibus Co., Ltd. . . . 30 

Star Onmibus Co., Ltd 22 

Associated Omnibus Co., Ltd 20 

London Power Omnibus Co., Ltd 15 

Birch Bros., Ltd 13 

New London Suburban Omnibus Co., Ltd 8 

Victoria Omnibus Co., Ltd 7 

Other owners 27 

Total vehicles in use 484 
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The Inferior Horse 

Useful Life of Draft Animals in Pittsburg is Five Years — Diseases Which Afflict Horses 



FROM the pages of a publication which esteems the horse 
as a beast of burden, and correspondingly deplores 
the use of the power wagon in its stead, we gather some 
highly instructive information concerning the period of 
usefulness of "man's best friend" in such a city as Pitts- 
burg, where hills abound and street surfaces are not 
all that might be desired. 

It is frankly admitted that the average life of a 
horse in Pittsburg does not exceed five years — family pets 
and others of the equine aristocracy barred. Contrast 
this with the period of a power wagon's activity, which, 
in the case of an electric vehicle, may be extended until 
frame and axles collapse. Or compare it with the useful 
life of a gasoline wagon, which, given that degree of 
care which its mechanism demands, will yield a mileage 
heavily in excess of that afforded by the horses it replaces, 
£ tonnage to correspond, a speed three times as great, 
and service years extending much beyond the duration 
of draft animals. 

In an attempt to excuse the shortcomings of the 
horse the publication in question marshals a lot of inter- 
esting information pertaining to local teaming conditions, 
every one of which is practically an indictment of the 
brute, inasmuch as the conditions complained of have 
been brought into being as an accommodation for vehi- 
cular traffic as at present most commonly observed. Plaint 
and accusation are as follows: 

Pittsburg is looked upon as the best horse market in the 
country. A good, sound horse will bring any price that is asked, 
and bring it quickly. But the horse must be sound. That is the 
one essential demanded of horses that are to be worked in Pitts- 
burg. 

Besides being the best market for horses Pittsburg is also 
the hardest city in the world on these animals. The average life of 
a working horse in Pittsburg is five years. This story is meant to 
deal exclusively with working horses; so these figures cannot be 
applied to family pets or others that are only worked infrequently 
in private vehicles. The topography of the vicinity, in the first 
place, is responsible for the killing conditions. The amount of the 
heavy hauling is another reason. Both these demand that the 
thoroughfares be paved with very hard stone, and it is the paving 
that measures the span of usefulness of a horse in a big city. 

The surface of Pittsburg's streets is notoriously uneven. 
Heavy hauling, constant tearing up to lay sewers, wires or con- 
duits, and the sy.stem of washing the streets, have caused the un- 
dulating top layer that plays such havoc with horses. Belgian 
block is perhaps the most adamant of all paving stones, and this 
type of street is more common in Pittsburg than in any other city 
in the Union. It is a horse's travels much more than his hauling 
that determines his condition, so that those who deal much with 
horses must make a study of bruises, hurts and diseases resulting 
from streets with uneven surfaces and thoroughfares cut up with 
street car rails. 

All the horses brought into Pittsburg come from the coun- 
try. This is natural, as horses are seldom bred in the big cities. 
So it is apparent that every horse only starts real life when he 
enters a big city. Slipping on street car tracks wrench their muscles 
and render them lame. One-third of the horses in Pittsburg suffer 
from this species of disability at frequent periods during their 



lives. One big firm lately had nine 6ut of 27 horses in the barn at 
one time with sore shoulders, and another firm that has 180 
horses always in its employ has replaced 35 unsound horses since 
the first of last November. 

Some of the poorest, most scrawny-looking animals seen 
on the streets are going throueh their period of probation. If they 
are good, they "come around," as horsemen say. During the early 
months of their city life they get sore all over, and some of them 
that appear hopeless cases are sent to the country if they have made 
a good impression upon their owners. Many of them build up nicely 
in the field and dirt roads that would never be any good if kept in 
the city in the hope of getting them in shape. 

The state veterinarians and the Humane Society agents are 
the men who keep a watchful eye on Pittsburg horses. Horses 
found with glanders are immediately condemned to be shot. There 
is no recourse from the verdict of the state veterinarian: When 
he condemns a horse the animal must be killed. The state allows 
owners to appraise the animal, but never pays more than $40 for 
it. Humane agents watch for horses with ringbone and spavin. 
Animals with these diseases cannot remain in Pittsburg, and their 
owners sell them cheaply to be shipped away. 

It is worthy of note that for the first time within the mem- 
ory of horsemen glanders has made its appearance in this vicinity 
and is killing many animals. The disease is not so much in the 
city as in the suburbs. A Bellevue contractor recently had 17 
horses shot because they were thus afflicted. 

This trouble is epidemic at present among the mules in the 
hard coal country. 

A horse's hoof is a composition of hundreds of thin layers of 
hard fibre, and it causes a city horse more trouble than the feet 
of men. Constant thumping on hard surfaces causes corns in the 
tender part of the hoof, and the horseman must prune and pare 
these corns until they disappear. They are as sore as any corn on 
human pedal, and when found to be incurable they incapacitate a 
horse for further use in the city. Many horses pick up nails in 
their coffin-joint and in most cases die of lock-jaw. 

Many devices are used to cure sore feet among horses. Mud 
is the mo.st healing of remedies, and in most big city stables there 
is at least one mud stall. Here the animal with sore feet is al- 
lowed to stand for two or three days in deep mud, and he enjoys 
it. Obstinate c<ises require the shipping of the horse to the country, 
and when a horse is sent away it is invariably to a farm on which 
there is a swamp. The horse will quickly find this boggy section, 
and nothing can coax him from it until the pain leaves his feet. 
Horsemen say the mud, or the virtue of the .soil, takes fever out 
of the feet and restores them to their natural condition. Tan bark 
liquor, vinegar and oil-meal are used to cure sore muscles and 
sprains. The liniments are rubbed in with a sponge and the horse 
is wrapped in heavy blankets and allowed to perspire freely for 
a day or two. This draws out the soreness and makes the muscles 
pliable. 

Some horses that in the barn have the appearance of being 
"all stoved up" and that start out painfully, are sore only for a short 
lime. Such horses often cause disputes between the humane agents 
and the owners, and are sore only for a short time after leaving the 
stables. 

Life has become harder for horses in Pittsburg with the 
growth of the city. With the extension of the suburbs trips of 12 
or 15 miles often have to be made, and made quickly. People are 
impatient to have their trunks taken home and the demand for 
speed adds niucli to the burden of the horse. 

The most intcrcstin},^ feature of the horse story is that con- 
cerning their disposition after they are declared unfit for city ser- 
vice. Every month carloads of horses, suffering from various ills 
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and diseases, leave Pittsburg for Baltimore, whence they are taken 
by sea to southern ports and sold. All through the south horses 
that for a time, long or short, hauled wagons through the streets of 
Pittsburg, are sold to small farmers and planters and spend the 
remainder of their days in the broad fields of cotton and sugar in 
the sunny south. 

One paragraph in the foregoing lament strikes the 
observer with more force than any other, inasmuch as it 
definitely fixes the limitations of the horse in city service. 
It is pointed out that life is becoming harder for draft 
animals in proportion as the city grows in commercial 
importance. If, as it is stated, quick trips of 12 to 15 
miles into the suburbs are bothersome to the horse, his 
inadequacy for any kind of city transportation service is 



sufficiently well proven to justify the general introduction 
of power wagons. 

The author of the article in question unconsciously 
hits the nail on the head when he implies that speed, and 
ever more speed, in the moving of merchandise is one of 
the marked symptoms of modern commercial life. If the 
horse is unequal to the constantly increasing demands 
which are made upon his energies in cities, there is, as 
his champion points out, always the refuge of the farm 
and cotton plantation. Pittsburg's destructive powers do 
not depreciate the value of motor .vehicles which, it will 
be borne in mind, are especially constructed to contend 
against them. 



FRENCH "RELIABILITY" TRIALS 

SO many of the leading power wagon manufacturers 
of France were without representation at the "re- 
liability" trials recently held in that country that the event 
may be considered as a failure from whatever point of 
view regarded. The products of but fourteen manufact- 
urers were entered in the competition, including three 
firms which make tri-cars. 

The competition, however imperfectly representative 
of the industry, at least had the merit of bringing forward 
a few features of structural equipment not hitherto ob- 
served. The growing use of pad tires was especially 
noticeable. At the trials held last year only two vehicles 
had these tires on their driving wheels. This year four 
were observed with all wheels so fitted. Four had the 
front wheels so shod, while two more had the rear wheels 
so equipped. In the case of two heavy trucks, these pad 
tires were of the two-track type on front wheels. The 
tendency is to place the rubber pads transversely, although 
the rubber blocks on the steering wheels of a 4-ton wagon 
were placed diagonally while those on its front wheels 
were placed transversely. 

Electricity and steam were unrepresented at the 
trials. Three vehicles designed to use alcohol as an 
alternative fuel were entered in the competition, the de- 
cision of the Paris General Omnibus Company to employ 
engines of this character in its motor bus service largely 
accounting for the presence of these vehicles. 



BREAKING IN GASOLINE CAB DRIVERS 

EXPECTING that large numbers of gasoline motor 
cabs will soon be employed in London, many horse- 
cab companies employing a few motor vehicles are pay- 
ing considerable attention to the training of their drivers 
for new duties. Almost every London motor cabman has 
been previously employed in driving a horse vehicle. 
Knowledge of the geography of the city, and experience 
in guiding a vehicle through its dense traffic, are very 
properly regarded as more important qualifications in 
applicants for positions than knowledge of motor mechan- 
ism. All that is expected of drivers is that they shall 
understand the common functions of the control parts. 



As between two applicants for a position, one an 
abstainer from drink and the other lacking such virtue, 
the choice of the management invariably falls upon the 
former. Fully 50 per cent of the motor cab drivers in 
one establishment are total abstainers. All, however, are 
under pledge not to taste liquor while on duty. Classes 
are held daily for the benefit of the men. Once a week 
the manager of one company lectures his drivers on the 
functions of the gasoline engine, in addition to the regu- 
lar class tuition. 

It is noteworthy that despite their previous lack of 
experience the men soon become competent to take charge 
of the motor vehicles. 

Drivers are paid a wage of $1.20 a day and 10 per 
cent on the gross earnings of the cab, which range from 
$8.50 to $15 per day, depending largely upon the location 
of the stand and conditions of the weather. 

Rates of fare are as follows: One hour, $1.50; 
for each subsequent hour $1.20 (the rate of fare for horse 
drawn cabs is 50 cents per hour, speed not to exceed 4 
miles an hour) ; for one-half day of five hours, $9.60 ; 
for whole day of ten hours, $16.80. 



GERMAN GOVERNMENT NEEDS INFORMATION 

INSTRUCTIONS have been given by the German 
government to all owners of commercial motor vehi- 
cles to declare the number in use and the purpose for 
which they are employed. The particulars will include 
the units of horse-power, nature of ownership, character 
of load, and other details. 



DISCONNECTING BATTERY CELLS 

THE best method of disconnecting cells assembled with 
pillar straps, for the purpose of replacing broken 
jars, cleaning or taking out of commission, is to use a 
five-eighths twist drill bit, in a carpenter's brace, boring 
down into the top of the pillar about one-fourth of an 
inch; then, pull off the connector sleeve from the pillar. 
By following this method, all parts may be used again. 
When cells are equipj>ed with top straps, the straps should 
be cut with a sharp knife or chisel midway between the 
cells. 
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Motor Fire Vehicles 

Brigade Chief Draws Comparisons Which Are Decidedly to the Disadvantage of the Horse 



EXPERTS now clearly recognize the economy which 
is to be derived from the substitution of motor vehi- 
cles for draft-animals in fire department stations of even 
the second and third rank. 

The chief of a small brigade stationed in England, 
impressed with the superior advantages of the motor 
operated fire departments both in his own country and 
in Europe, recently verified the accuracy of the economies 
ascribed to them in the course of an interview with one of 
the largest producers of fire apparatus in the world, in- 
cidentally gaining information which led him to recom- 
mend his superiors to discard the horse service now in 
use. In his report, which includes the tables of compara- 
tive operating costs shown below, he points out that while 
the outlay for motor operated appliances would be almost 
two-thirds more than the outlay for horse drawn vehicles, 
yet it is to be borne in mind that this diflference is more 
than compensated for by the reduced maintenance costs 
for a station equipped with motor vehicles. The first 
table of expense is based upon existing contracts for the 
hire of horses, but, as these contracts are not to be re- 
garded as permanent, the fire chief declared that it was 
preferable to take the second table as an estimate for 
the comparison of expenditures. Each table provides for 
a fire escape and engine. 

TABLE A 

Initial Cost Horses Motor 

Appliances, horsed $3120 

Capitalized at 10 years $384 

Appliances, motor $8640 

Capitalized at 10 years $1080 

Contract for hire of horses 

Repairs to harness, etc 

Extra wages to motor drivers 

Upkeep, oil, lubricating, tires, etc 



$1296 
48 



240 
480 



Annual expenditure $1728 $180o 

TABLE B 



Initial Cost 

Appliances, as above 

Stabling for six horses, capitalized at 30 

years 



Keep of six horses 

Less use for Council work 

Two coachmen and lad 

Less services in cleaning station and gear 

Wear and tear of harness, insurance of 
horses, etc . 



Horses Motor 





$384.00 




$153.60 




$408.00 




$ 43.20 


$1152 




$ 576 


$576.00 


$ 960 




$ 480 


$480.00 


$ 960 




$ 720 





Less services in cleaning and acting as 

firemen 

Upkeep of motor, oil, tires, lubricating, etc. 



$240.00 



$ 240 



$ 480 



Annual expenditure $2284.80 $1800 

Neither of the above tables takes note of such items 

of ordinary expense as are common to motor and horse 

vehicle services. 

Discussing the matter of comparative efficiency, the 

chief stated that there was no doubt of the superiority of 

the motor vehicles, which could leave the station without 



delay, travel with greater speed on the road, and espe- 
cially show a valuable economy of time where horses 
were compelled to walk up steep gradients. Further than 
this, the swinging and skidding, so commonly observed in 
horse drawn fire engines, would be much less in evidence 
were the vehicles operated with motive power, as in the 
latter case the weight would be evenly distributed instead 
of the bulk of it being at the rear. Besides, no two horses 
could be relied upon to pull evenly, and the fore-carriage 
as a result was constantly moving out of a straight line 
and back again. 

This observing officer even went the length of saying 
that, in winter weather, when roads were so frosty as to 
afford poor footing for horses, motor driven vehicles with 
special tire appliances could easily force their passage to 
any fire. 

A still further advantage of the motor fire vehicle 
was the liberty it gave to drivers, upon reaching the scene 
of a fire, to act as firemen, whereas with horse drawn 
vehicles the drivers had to look after their horses. This 
meant that the employment of motor vehicles added two 
thoroughly expert men to the department force at the 
commencement of a fire. 

Some one in authority at the conclusion of the re- 
port insinuated that horse drawn fire apparatus was more 
reliable than motor propelled apparatus. This chance 
remark gave the chief an opportunity to graphically 
describe some instances in which the utter unreliability 
of the horse in fire vehicle service had come to his notice. 



THE RAILWAY INDEPENDENT UNIT 

IT was the prophecy bf a western railway contractor 
more than a year ago that "all the big steam engines on 
the standard railroads will be ^scrapped' and electric en- 
gines will be doing their work by 1925." Quite in line 
with this prediction are the words of President Baker, 
of the Master Car Builders' Association, now in session 
at Atlantic City, warning his hearers to be prepared for 
the rapid advance of the motor car in straight railroad- 
ing. 

It is one of the marvels of mechanical revolution 
that the steam locomotive, whose development by stages 
living men can still recall, is thus threatened just as it has 
reached apparently its perfection. 

Toward the coming revolution in railroad operation 
both the trolley and the automobile have contributed. 

Besides a demonstrated economy of operation, the 
motor cars will bring a very great advantage to standard 
railroads in competition with trolley circuits. They will 
make possible the running of frequent single cars, as 
"locals" in place of the occasional and slow ''accommoda- 
tion" trains. And in this benefit, as well as in the blessings 
of cleanliness and quieter running under the new order, 
the public will share. — New York World, 
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City Motor Buses 

Railway Authority Recognizes Their Usefulness as Auxiliaries to Existing Service 



WITH railway authorities recognizing the usefulness 
of motor buses, and boldly recommending theii 
employment in cities where monopoly's rule puts too 
severe a burden upon the population or iraffic congestion 
urges caution in the granting of traction franchises, one 
realizes how near to universal adoption is the whole in- 
dustrial motor vehicle movement. 

A notable contribution to the literature on this sub- 
ject recently appeared in the Raihmy World, of which 
the following is an abstract : 

The day is dawning when the monopoly of transportation of 
passengers in the great cities of the United States will cease. The 
way is opening, too, for municipal ownership of transportation 
facilities, first in a small degree and then upon a more extensive 
scale as the plan is demonstrated by practical trial to be expedient 
and profitable. In such cities as New York, Philadelphia, Balti- 
more, Washington, Pittsburg and Chicago the passenger trans- 
portation lines are controlled by one corporation in each town. 
In some of the cities the surface street railways, the elevated and 
underground roads are combined in a single corporation, so as to 
make the monopoly complete; and in the eastern cities the fran- 
chises are perpetual, so that municipal ownership is impossible ex- 
cept at enormous cost, incurred by buying back at extravagant 
prices franchises which were freely given by their city. The 
difficulties which Chicago is experiencing illustrate fairly well the 
troubles which any city might incur in efforts to acquire the exist- 
ing .street railway lines. Those d(X)rs to municipal ownership of 
public service corporations are effectually barred. 

But science has opened new methods of transportation. It 
is entirely feasible to operate lines of autgmobile omnibuses on all 
of the principal streets of a city. At small cost any city may 
inaugurate such a service on one of its highways. Without grant- 
ing a franchise to any corporation a city may own and operate a 



line of automobiles. How well this plan works in the city of 
London is related by George R. Gaither, president of the second 
branch of city council of Baltimore, who recently made a study 
of the subject while in England. To a representative of the Balti- 
more Sun Mr. Gaither said: 

"The motor buses, which are rapidly taking the place of 
the old omnibus in the center of London, are giving most satis- 
factory results, both in speed and economy. I understand from the 
reports of the companies that the motor buses have been a com- 
plete success. They are large enough to seat about 50 passenger.*? 
inside and out, and the ease with which they are handled and the 
speed which they can attain in a short time have completely out- 
distanced the old system. The only criticism made by the com- 
panies was the wear and tear on rubber tires, but the latest re- 
ports show that the durable-tire question is already being suc- 
cessfully solved. 

"In our own city I feel that by a proper application of our 
new $5,000,000 paving loan, having in view the ultimate develop- 
ment of this system of transportation, we could arrange to pave 
our thoroughfares so smoothly that a system of motor buses 
could be established and run with the greatest convenience and 
comfort to our citizens. If such can be accomplished, a municipal 
rapid-transit system could be established at a comparatively nominal 
cost, and the people obtain all the advantages of rapid transit 
and at the same time cheap fares and good service." 

The motor -bus is destined to .solve the vexatious problem 
of passenger transportation in large cities. It will not drive exist- 
ing passenger railways out of business, but it will supplement 
them and relieve their over-taxed facilities. In the central parts of 
large cities all surface tracks are overcrowded with cars, so that it 
is utterly impossible for the trolley companies to increa.sc their 
carrying capacity. Motor buses will relieve the pressure and take 
care of the surplus traffic. What American city will be first to 
adopt the new method and lead the way in municipal ownership 
and operation as well? 



INTERESTING MOTOR BUS CONSTRUCTION 

WITHIN a short time it is expected that 90 motor 
buses will be operating on the streets of Paris, 
orders for that number having been placed with manu- 
facturers. 

The vehicles possess many interesting features of 
construction. The four cylinder gasoline engine develops 
40 hp. It is carried under the driver's seat. Side in- 
spection shutters are provided, and the driver's seat may 
be removed bodily if desired. All the valves are placed 
on one side of the motor, the opposite side being left free 
for pump and magneto. The valves are super-imposed, 
inlet valves being above the exhaust. To ensure perfect 
lubrication for each piston, the lower half of the crank- 
case is divided into four separate chambers, thus giving 
a fixed level of oil, no matter what gradient is being 
climbed. 

The engine can be run either on gasoline or alcohol, 
and it has finally been decided to employ this latter fuel 
for the Paris service. Ignition is by magneto and spark- 
ing plugs. 

Solid rubber tires are fitted to all four wheels, and 



consist of two-track, diagonally-cut rubber blocks. The 
track of the front wheels is 55 inches, of the rear wheels 
61 inches, and the wheel-base is 12 feet 7 inches. The 
empty bus weighs 9,614 pounds. 

The vehicles are double decked, a 3 cent fare being 
charged for outside passengers and 6 cents for inside 
passengers — ^any distance. 



MOTOR BUSES IN TEXAS 

EARLY in July seven motor buses will be operated be- 
tween Lubbock, Canyon City, Hale Center, Running 
Water and Tulia, in Texas, a trip which will require seven 
or eight hours for its completion. At first the state roads 
will be used, but eventually it is intended to make use of 
the Panhandle right of way across the plains, which will 
materially shorten the journey. 



A motor bus line is to be operated from Carlsbad 
to Monument over the Guadeloup mountains in New 
Mexico. The vehicles will carry express and mail matter 
as well as passengers. 
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Solidity of Roads 



Second Article on the Importance of Good Roads for Heavy Motor Vehicle Traction 

(By Lieut.-Col. 6. Espitalier) 



SOME of the difficulties to be vanquished with heavy 
traffic vehicles are internal. It is important to de- 
crease and to deaden the jolting and vibrations which 
are due to the roughness of the road. These are aug- 
mented, even at a slow speed, by the heavy load placed 
upon each axle." Side-slip must be averted, for the fre- 
quent pranks of the motor car, and their effects, are the 
more dangerous as the car becomes heavier. 

It is the tire which first receives the impact with an 
obstacle, whether projecting pavement, tramway rail, or 
anything else. The kind of tire is, then, most important; 
and we shall say a few words later on this subject. At 
all events the shock is transmitted with pitiless violence 
to the frame, thence to the motor and the ever delicate 
and complex parts inherent to the vehicle. 

How to abate the violence of jolting? In the first 
place by a good system of suspension. The classical 
method of fixing springs in the axle and frame, is not 
always sufficient. Good eflFects have been obtained by 
inserting checking devices, at least with ordinary motor 
cars — a kind of auxiliary spring which bends rapidly to 
yield to the jolt, always sudden, but which slowly re- 
turns to its position of rest, at least preventing any re- 
turn shock on the frame. It is an improvement, but 
experience has not yet demonstrated its true value for 
heavy loads. The numerous forms of rubber-tired wheels 
arc certainly based upon a judicious idea, though really 
they are only springs between tread and axle instead of 
between axle and frame. All this series of baffles can 
evidently give an appreciable result when the total load is 
slight, but is a defective remedy with the heavy loads we 
think of carrying. 

The greater the load the stronger must be the 
springs. Consequently they only bend under great 
stresses and integrally absorb slight jolts which do not 
affect them to visible movement. What at first may seem 
singular is the fact that their efficacy is less as the car 
carries a lighter load. It is when running empty that it 
suffers most from jolts and vibrations. This can be un- 
derstood, as the weight is not great enough to bend the 
springs, which are then like rigid bars without pliancy, 
and are consequently powerless to decrease any of the 
up and down movements of the frame. If the tire is such 
that the wheel jumps over the obstruction, springs alone 
cannot prevent a large part of this sudden change in the 
direction of their motion from finding its way to the 
frame. 

The tire is the crucial point of automobilism in gen- 
eral, and of the heavy automobile in particular. The 
pneumatic tire suffices for light cars, because it at least 
does not jump at impact with a small pebble. It adapts 
itself to small irregularities of the road, and the road 
metal adheres to the rubber. In a word, obstructions 
only cause local deformations in this elastic hoop. But — 



and there is a but — the heavier the load the greater the dif- 
ficulty in giving the pneumatic tire sufficient resistance. 
The limit seems to be already reached with large touring 
cars, and it is not easy to sustain a load of 1 1-2 tons on 
the axle, which is more than enough for an ordinary 
touring car, but too little for a wagon. Moreover, we 
must admit that such stout pneumatic tires are exceed- 
ingly expensive, and often burst, which increases the cost 
of commercial transport excessively without compensat- 
ing benefit in the economy of traction due to the tire. 
Solid rubber has the advantage of not bursting, but is 
less pliant. Then, again, on ordinary macadam roads, 
always rather rough, many solid tires wear away in 
little shavings, which are left scattered about the road. 

In the absence of anything better, wheels of heavy 
wagons should have the common iron tire, though on 
a bad road, paving stones, or contact with tramway lines, 
this unfortunate tire strikes the obstruction violently, and 
this tends to distort the frame. The mechanism vibrates, 
a jingle of iron is heard, and proper running of the vehi- 
cle — as also its life — is endangered. Wood, no doubt, 
might make a more docile intermediary, and run with 
smoothness and pliancy. 

Lorig^ endeavors were made to utilize wood for 
the manufacture of tires. In 1850 Messrs. Cail put 
wooden tires on the wheels of a road engine, compressed 
in a cast-iron frame.' The first Scotte trains were fur- 
nished with a similar device, and quite recently M. Soulas 
invented an ingenious wheel which has extensible spokes 
supporting the tire, so that there is no need to set up the 
felloes and spokes when the tire becomes elongated. 
Blocks of wood are fixed in regular steel sockets, which 
compress them and prevent their being crushed by lateral 
expansion, but this system is yet in the experimental stage. 
Messrs. De Dion-Bouton have also invented a tire formed 
of alternate plates of iron and wood, which rest on the 
ground like the edge of a book. Experience, alone, will 
show whether these different systems are free from the 
inconvenience associated with the first wooden tires, viz., 
slipping when the road is greasy or muddy. 

Solid tires made with a number of rubber rings 
placed side by side have given good results on wood pave- 
ment; it remains to be ascertained whether they have not 
the same defects as others on macadamised roads. To sum 
up, the pneumatic tire bursts, solid rubber is cut to pieces, 
wood slips, and iron tires cause unduly rapid deterioration 
of the under-frame and mechanism, while the practical max- 
imum speed is limited to about nine miles per hour. 

Something must be done to nullify the effects of 
side-slip, for the lurches of a heavy wagon are more dan- 
gerous than those of a light car, and may cause irrepara- 
ble mischief. Let it merely graze a humble cab and there 
is the tale of the iron pot and the clay pot — the cab is 
upset or smashed. Again, if it collides with the curb it 
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climbs on to it, and its momentum sends it through the 
window of the nearest shop, for the driver is powerless 
to control the caprices of the intractable monster. The 
embarrassment of a maker, when the question of select- 
ing a tires arises, is demonstrated by the fact that, under 
the pretext that the front wheels are less loaded than the 
rear ones, the first often have pneumatic tires, while for 
the others it is found necessary to employ solid rubber, 
or even iron. This disproportion between the front apd 
rear loads is not without inconvenience. In the first place, 
it limits the total weight, as an axle cannot be loaded be- 
yond a certain limit, and, secondly, it causes a galloping 
movement in the vehicle. 

This unequal loading is, nevertheless, justified in 
several ways: (a) it augments adherence of the driv- 
ing wheels in the rear and prevents skidding; (b) \l 
renders the steering more flexible; and (c) it protects 
the motor, carried in the front, from the too violent re- 
actions of an excessively heavy frame. In fact, as the 
front axle is less loaded, it can be furnished with a more 



pliant spring, while in any event the jolts due to rough- 
ness of the road affect it less. Are the coefficients of ad- 
hesion so low that two-thirds of the load is required on 
the driving wheels? This does not seem to be an es- 
sential condition, because in the case of a traction engine 
we admit that it can haul twice the adhering weight. 
[With straked tires and larger diameters less than two- 
thirds is admissible.] In some racers, however, owing 
to the arrangements adopted with thevdriver's seat in the 
rear and all the heavy parts in front, it is the latter which 
is most loaded. The total weight for this type of car is 
fixed at 1,000 kilogrammes, empty, and this weight is 
usually distributed as follows: 600 kilogrammes in front 
and only 400 in the rear, and it is this adhering weight 
of 400 kilogrammes, slightlv increased when the car is 
occupied, which suffices to move all. Thus we see that a 
heavily-loaded rear is not an essential. [A reduction is 
not possible with smooth iron tires, though with rubber 
no difficulties arise.] 

{To be continued,) 



TO REDUCE SHOCKS 

IN order to distribute the effect of road shocks more 
widely throughout the structure of the wagon chassis 
it has been proposed, first in this country and latterly by 
two well known French engineers, to make use of a device 
.which will permit the load to be carried more capably by 
each set of springs than is now customary. The suspen- 




The front axle is secured to the chassis by means 
of the springs A, of which the rear end is attached by 
shackles B to the balancing beam C fastened to the chas- 
sis so as to rock on and about the point D. The other 
extremity is, in its turn, attached similarly by shackles fo 
the forward end of the rear, spring F, which is also 
shackled to the rear dumb-irons at G. The radius rod 
is indicated by the line H, being its radial center. The 
oscillating point of the beam can be so placed as to ac- 
curately distribute the load between the two axles. 

When one of the wheels encounters an obstacle, as 
in Fig. 2, the reaction is transferred by the intervention 
of the rocking beam to the other axle, the wheel or wheels 
attached to which are subjected to an opposite tendency 
which results in the frame being kept at its original level. 

The balancing beam can be made in the form of an 
inverted spring as in Fig. 3, but still pivoted at D, so that 
the sensitive reciprocation of the system would be even 
more accentuated. 




sion system herein illustrated provides great freedom of 
movement between the frame and the axles, and dis- 
tributes the load in a constant and pre-determined manner. 

Fig. 1 is a side elevation of a chassis with the sus- 
pension device in normal position. Fig. 2 demonstrates 
the operation and effect of the device when the steering 
wheels mount an obstruction. Fig. 3 shows an invert con- 
necting spring. 



CART-HORSE PARADE 

THE annual parade of cart-horses took place at Whit- 
suntide. There do not appear to have been any 
radical changes in design during the past year. All the 
animals are still fitted with four-legged propulsion, the 
reverse is harsh and jerky, and the braking power, as a 
general thing, is insufficient. — Motor Traction. 



As it will be sometime before the Atlanta-Griffin 
and Interurban railway is completed in Georgia, an auto- 
mobile passenger transportation company has been organ- 
ized to afford service between the towns through which 
the railway eventually will pass. The motor bus service 
will commence on July 1. 
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Pioneer Tri-Car 

Vehicle put in Service Seven Years Ago but Abandoned on Account of Scarcity of Operators 



SEVEN years ago the Pope Manufacturing Company 
built a commercial tri-car at its Hartford plant which 
is obviously today a vehicle of merit. Many machines of 
this type were constructed and for some time used quite 
extensively. Conditions, however, were adverse to the 
little vehicle, and after about a year its manufacture 
ceased. 

The Hartford Electric Light Company permitted its 
lamp trimmers and inspectors to use these vehicles. They 
were also employed in one of the early motor package 
delivery services in Hartford. 

Aside from its employment for commercial pur- 
poses the vehicle was used to transport passengers and 
mail collections. The machines were very popular. 

The reason assigned for the abandonment of this 
seemingly efficient vehicle was the lack of competent 
operators. The drivers (the best obtainable at the time) 
required a long course of instruction, and largely on this 
account the service proved anything but a pecuniary suc- 
cess. The power plant was a 5 hp. single-cylinder air- 
cooled engine, with a water cooled head (the thermo- 
syphon system being employed for the latter purpose). 
A surface carburretor was used ; ignition was by hot tube, 
although electricity later served the purpose; lubrication 
was accomplished by splash from the crank case; inlet 
valve was mechanically operated ; and there were two 
speeds forward and one reverse. 

The engine was started by a series of chains and 
sprockets, which were connected to the engine shaft and 
actuated by a pair of bicycle pedals. When the engine 
had acquired its speed the starting gear was automatically 
disengaged. Springs were full elliptic. Steering was 
effected by bicycle handle-bars which were secured to a 



long horizontal rod which engaged a series of bevel 
gears over the post of the forward wheel. Spark and 
throttle levers were arranged in convenient positions be- 
fore the driver, as was the clutch. 

Sufficient gasoline for 75 miles was carried. The 
load capacity of the vehicle was about 600 pounds. Four 
persons and the operator were usually carried in pas- 
senger service. A speed of fifteen miles an hour was pos- 
sible under ordinary conditions. Such a vehicle is today 
in demand among many establishments distributing light 
merchandise. Its speed, radius of action and reliability 
are better appreciated now than they were seven years 
ago. Besides skilled operators are plentiful. 
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Gasoline Wagon Operation 

Tips to New Drivers and Caretakers About Things Likely to Escape Their Attention 



AN experienced man will come across a car in which 
he finds it practically impossible to get his first 
speed or reverse into mesh without grating, though other 
gears seem to go in quite noiselessly. The reason for this 
is generally to be found in the clutch, the driven member 
continuing to rotate after the clutch has been withdrawn. 
Thus, when starting from a standstill, as soon as the 
clutch pedal has been depressed the driver attempts to 
engage his first speed or reverse while the first motion 
shaft is still spinning. This means engaging a rotating 
spur wheel with a stationary one, and consequent noise. 
When the second and third speeds are engaged both 
shafts are rotating, and consequently engagement is 
easier, and there is little or no noise. If this grating of 
gears occurs and is not attended to it will result in the 
first speed being woin out rapidly. There are two or three 
causes for the clutch's continued rotation, one of these 
being lack of lubrication. 

TO STAfiT AN ENGINE EASILY 

Novices have difficulty in starting up their en- 
gines. They are often afraid to stop the engine while 
leaving the wagon for a few minutes, on account of 
difficulties on restarting. In most cases starting is 
quite easy if care is taken to always close the additional 
air inlet and open the throttle fully. If necessary, the 
curburetter should be flooded slightly. This should 
be done, not by lifting the needle valve or by holding 
down the plunger, but by lifting and depressing 
it sharply, so as to spray the gasoline from the jet right 
up the induction pipe. This coats the walls of the pipe with 
gasoline, and a firing mixture is taken into the engine at 
once, no matter how slowly it is turned over. Excessive 
flooding should always be avoided, as it is rarely, if ever, 
successful in getting the engine under way. A good tip 
to facilitate starting is to open the throttle wide and close 
the air inlet just before switching oflf, so that the cylinders 
and induction pipe are filled with a rich mixture, ready 
for the first spark on turning the engine over. Make a 
point of starting up with the left hand, so that in the event 
of a back kick the right hand gets off scot free. 

CAUSE OF PREI6NITI0N 

Preignition of the engine is a fault that is apt to 
deceive the novice at driving for some little time. While 
caused directly by something easily remedied, it is no 
light matter to get at the seat of the trouble before opera- 
tions can be undertaken. The root of the trouble is to 
be found in a continued excess of lubricating oil or of 
the wrong kind of oil, probably the latter. This works 
its way into the combustion chamber and becomes carbon- 
ized. The greater proportion of it is blown out at the 
exhaust valve, but the small percentage that remains is 
more than sufficient to cause the wagon to be laid up in 



time. This small amount falls back and becomes at- 
tached to the top of the piston. Gradual accretions not 
alone strengthen its hold on the metal, but increase its 
size. Having got into this condition the trouble develops 
when the engine is allowed to run hot for a short time. 
As the engine becomes hotter the preignition becomes 
earlier and earlier, until with an alarming pounding as a 
preliminary it finally brings the engine to a stop. Any 
attempt to restart before permitting things to cool will 
result in a nasty back-kick, even with the electric current 
switched oflf. A certain test of this state of aflfairs is 
to shut oflf the spark while the motor is running; if the 
investigator's suspicions are to be confirmed the engine 
will continue to perform just as if nothing had happened 
except that it will not develop any power under load. 

THE FITTING OF VALVE SPRINGS TO SPINDLES 

It is extraordinary how frequently one sees the aver- 
age mechanic struggling and sweating with a spanner 
end or a screwdriver to lift the valve spring of a mechan- 
ically-actuated valve by leverage, with the point of the 
instrument against the smooth wall of the cylinder, in 
order to attach the cup and cotter to the valve spindle. 
He may succeed after a time, but it is always at the ex- 
pense of time, temper, and knuckle skin. Very few appear 
to be aware of the trick of compressing the spring and 
tying it up in its compressed form with string, so that 
it is slipped over the valve stem, the cup and cotter placed 
in position, and then, the string being cut, there is the 
spring in position without any more fuss. 

HISSING NOISES 

Hissing and puflSng sounds are generally somewhat 
diflScult to locate. If a compression tap falls open, the 
noise resulting is a sharp crackling hiss, accompanied by 
loss of power, which is easily remedied. A further cause, 
which might result in considerable damage being done, 
and which is very diflficult to locate, is that of an open, or 
lost, oil drain-tap in the crank chamber. As this is gen- 
erally out of sight, it is similarly out of mind, and in con- 
sequence a driver may continue on his way until he is 
stopped by a binding piston. A blown exhaust pipe joint, 
or loosened nuts on the exhaust system, is usually -ac- 
companied by a sharp hissing or crackling, and can gen- 
erally be put right in a few minutes. 
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Keep Track of 

Mileage and 



It is fully as important to register the distance traversed by a power wagon as it is to hav^ 
a record of the fuel or electricity consumed, or the quantity of lubricant used. The mile- 
age of the vehicle is most accurately registered by a VEEDER ODOMETER. If a record of 
both speed and mileage is required the employment of a VEEDER 
TACHODOMETER becomes imperative. Descriptive literature 



Speed 



of these instruments sent upon request. 



V eeder Mfg. Co., Hartford, Conn. 
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AN EXTENSIVE CAB SERVICE 

ONE hundred electric broughams like that illustrated 
below will soon be seen on the streets of New York. 
Already the New York Transportation Company employs 
50 such vehicles, but recently ordered 5.0 more. 

This company now has almost 600 electric vehicles 
in public service, as well as 18 gasoline totiring cars. The 
following table shows the nature of the vehicles employed: 

Hansom cabs 202 

Broughams, end loading 159 

Broughams, underslung batteries .... 90 

Victorias 40 

Convertible brougham-victorias .... 26 

Landaulets 25 

Two-seated surreys 23 

Opera 'buses 11 



Three and four-seated surreys .... 10 

Delivery wagons and trucks 7 

Emergency repair wagons 3 

Touring cars 18 

Total 614 

The company employs about 350 drivers, 50 bat- 
tery caretakers, 86 mechanics and 122 general utility men. 

Drivers are paid only for the time actually spent in 
operating the vehicles. Monthly and weekly rentals form 
a large part of the company's business. Rates for month- 
ly service vary from $275 for a motor hansom to $350 
for a landaulet, with maximum mileage placed at 650 
miles. Weekly rental rates vary from $80 to $125, with 
mileage limited to 150 miles. Excess travel is charged 
for at the rate of 30 cents a mile. 
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Edison's Prophecies 



Mischievous Character of ''The Wizard's" Attempt to Discredit Existing Electric Vehicle Construction 



ALTHOUGH professing to harbor none but the kind- 
liest feelings toward the electric vehicle industry 
Thomas A. Edison contrives to stab it oftener than the 
most malicious of its enemies. Assisted by a band of 
chroniclers of industrial small talk he manages to keep 
the public constantly keyed to a high pitch of expectancy 
concerning the extraordinary importance of an invention 
which is forever impending and of which he is ever on 
the verge of presenting to the world. A policy so 
malicious causes dissatisfaction with the vehicles we 
already have, detracts from their worth, and makes it 
appear that purchasers would be acting imprudently if 
they did not wait for the appearance of his featherweight 
storage battery. 

Whether the rumors which have been current for 
years concerning "the Wizard's" improvements are to be 
regarded as expressing his genuine convictions, or are 
merely the vaporings of his reportorial allies, is difficult 
to say, but wherever the blame is to be placed it is certain 
that an important arm of the automobile industry has been 
much maligned, much retarded and much damaged by 
Mr. Edison and his scribbling consorts. 

An exasperating feature which invariably accom- 
panies an Edison interview is the precision of the terms 
in which the inventor is made to speak. We learn, for 
example, that by the use of cobalt storage batteries the cost 
of moving city merchandise is to be lessened exactly 66 per 
cent. What methods are employed to reach this conclusion 
deponents sayeth not. Like much else in these far flung in- 
terviews the imagination of readers is expected to com- 
plement the extravagant statements of "the Wizard" or 
his Boswells. The almost infinite variety of transporta- 



tion coupled with the shifting conditions which affect 
cost, would deter even an amateur actuarian from ventur- 
ing a speculation so hazardous. 

Many of Mr. Edison's inventions have been of un- 
doubted service to mankind, but the history of his ac- 
tivities, taken in the large, does not seem to vary very much 
from what we are accustomed to find in men of like mental 
endowment. He errs with frequency; he indulges in 
great dreams; he attempts many things which circum- 
stances over which he has no control compel him to 
abandon, but which nevertheless are exploited with great 
vigor by capable people having special ends to serve, or 
by capricious reporters who make a professional study of 
the art of misrepresentation. 

Three years ago Mr. Edison was to present to an 
expectant world the fine fruit of his thought on the 
subject of nickel-iron storage batteries. Manufacturers 
prepared to make use of them. The public grew to be- 
lieve that 100 mile journeys in electric vehicles would be 
as common as similarly lengthy excursions in a gasoline 
or steam vehicle. Purchasers of all kinds of automobiles 
paused until Mr. Edison could bring this triumph of his 
genius into the world. It may be here already for all 
the automobile industry knows to the contrary; indeed, 
it is well established that a few vehicles have been equip- 
ped with the device. A great many well informed peo- 
ple, however, assert that it has been a rank failure from 
the point of view that it has failed to give the service 
expected of it, and is in no wise superior to the lead 
storage battery now commonly used. Meanwhile Mr. 
Edison has discovered a ledge of cobalt as thick as a 
county, and quietly lets it be k|iown that with this as an 
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agent to subdue the other refractory ores, he is once 
again on the high road to the discovery of the perfect 
storage battery. 

Mr. Edison's dominant characteristic is his optim- 
ism. Such optimism, however, in the face of repeated 
disappointments, excites quite a contrary feeling in the 
public and particularly in merchants who have capital 
and hopes invested in products which Mr. Edison indirect- 
ly derides, but which, despite the labor and research of 
years, he seems incapable of improving. 

The facts in the matter are these: The electric 
wagon equipped with lead batteries performs the work 
expected of it economically and regularly. If its mileage 
radius was increased, as Mr. Edison has often threatened. 



by 50 pef cent, it is barely possible there would be a little 
more work for its increased capacity than we witness to- 
day. 

While Mr. Edison is preparing to anticipate the 
wants of the future in the matter of a light storage bat- 
tery with large traveling radius, it is noticeable that many 
of the shrewdest merchants in the country, not expect- 
ing to live until all of Mr. Edison's prophecies come true, 
are making available the means at their command. This 
is but the sigi> of wisdom, for to refrain from making use 
of an article until its development was brought to the 
highest pitch imaginable would deprive the world of many 
of the most useful auxiliaries of civilization. 



Power Wagon Trials 

Showy Events Which Fail to Demonstrate the Chief Characteristics of Motor Vehicles 



AN active minded correspondent at the Capitol informs 
us that the war department has decided to make J'a 
thorough test of the automobile as a means of military 
transport" in the course of the mobilization e^jercises to 
be held this summer. Then, as if to give flavor of novelty ' 
to the statement it is said that three touring cars aftd a 
power wagon, the latter not yiet emerged from the ex- 
perimental condition, are to be used by the commandinjg^ 
general in the maneuvers. 

It does not particularly concern the readers of this 
paper to know what end the war authorities have in view 
in "testing" touring cars. Probably the board of strategy 
. wishes to ascertain if they can be driven over dirt roads. 
Speculation upon the subject is necessarily vague. The 
experiments to be made with the power wagon, however, 
will execute keen interest, particularly if the vehicle proves 
to have been designed for some special branch of inilitary 
transport work. But if a wagon such , as is to be seen 
every day in commercial service is merely transplanted to 
the scene of mimic warfare, and put to the trivial duty 
of hauling a few boxes of ammunition or other military 
stores, the "tests" will conclude with little more knowledge 
available than may be had at the present moment by 
merely inquiring of merchants. 

It will be interesting to watch the thoroughness 
with which the war authorities conduct this "test." One 
cannot help wondering if they will coach the manufact- 
urer of the vehicle which is to be exploited, or whether 
they will leave him to his own devices. 

There is this marked difference between the trials 
of military motor wagons about to be conducted in this 
country and those which have taken place abroad. Here 
manufacturers get the par of some one high in govern- 
mental life, from whom permission is obtained to make 
a demonstration, which is in camera so far as the public 
is concerned. Abroad the method of proceedure is quite 



the opposite, for manufacturers are invited to submit de- 
signs to certain governmental specifications, and the trials 
have all the symptoms of a competitive test. 

From what is known of the forthcoming trials it 
does not appear that any power but gasoline will be con- 
sidered; whether the wagons will be of 1, 2, 5 or 10-ton 
capacity is not stated. 

* * * 

So far as can be observed the Automobile Club of 
America is receiving but scant encouragement from man- 
ufacturers to proceed with its plan for con3ucting public 
trials of industrial motor vehicles in the fall. The bar- 
renness of such exercises, the difficulty of investing them 
with any but the mildest interest for the commercial 
classes, and the known incompetence of those at the head 
^pf the enterprise, seem to have chilled whatever enthusi- 
asm was aroused by the first semi-official announcement 
of the meddlesome organization. 

The prevailing impression in trade circles seems 
to be that the club lacks the experience required to formu- 
late governing conditions which would prevent the specta- 
cle from becoming farcical. There appears, however, to 
be an undercurrent of opinion that if a trade association, 
composed of experts in practice and thought attending 
the employment of power wagons, was to take the matter 
in charge some enlightening information could be elicited. 
Repetition of the crude and clumsily conducted experi- 
ments to which manufacturers have submitted in the past 
will hardly be encouraged. 

Judging from the pages of the foreign papers just 
come to hand nothing of the slightest interest to merchants 
using or contemplating the use of motor wagons was dis- 
closed at the trials recently held in France. 

The dullness of the printed stories, which occupy 
many pages and are profusely illustrated for the purpose 
of concealing the lack of reliable information, is all the 
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moie remarkable on account of the fact that opportunity 
for making it enlivening was not whollv wanting. No- 
body knows whether the work of the vehicles was superla- 
tive or inferior because there was nothing with which to 
contrast their performances. Apparently the only object 
in view was to demonstrate that while fuel lasted and 
structural parts held together vehicles could be operated 
for a couple of hundred miles on carefully selected high- 
ways. There is nothing in the written history of the 
trials to suggest that the thousands of vehicles already 
employed in commercial service possess any value except 
as experiments. Past commercial experience was utter- 
ly disregarded. 

Motor buses, for example, which are used by the 
thousand in Great Britain and Europe, were sent to the 
starting mark day after day for a week and not given as 
much road work as a London bus performs in the course 
of 48 hours. To demonstrate what? Not their relia- 
bility or plain utility, for the millions invested in them 
would indicate that these qualities are accepted as proven. 
It was thus, too, with other types of commercial vehicles. 
The trials were wholly devoid of commercial significance. 



Of course they developed a speculative interest it 
the durability of the machine. The durability of a motor 
wagon, however, is not determined by any brief manipu- 
lation by an expert driver, but rather by the care and 
skill which a comparatively ignorant driver exercises 
while having it in charge. 

The great harm of these "trials" is that they shake 
public confidence in the demonstrated qualities of the 
machine, leaving it to be inferred that so much ceremony 
would not be necessary if the boasted advantages of the 
power wagon were actually proven. 



JERSEY MOTOR BUS SERVICE 

THE East Jersey Motor & Transportation Co., capital- 
ized at $100,000, has commenced its motor bus ser- 
vice between Elizabeth and Rahway. Six vehicles have 
been purchased. The cars start at half hour intervals 
from regular stations at Elizabeth and Rahway, and on 
the route run through Roosevelt (formerly Carteret), 
Woodbridge, Boynton Beach, Sewaren and Port Reading. 
This entire section has hitherto been without adequate 
passenger transportation facilities. 




Caterer's Delivery Wagon 

'T'HE economy of an electric wagon, like the one shown above, when the vehicle is well adapted to its work, has been demonstrated so 
^ often as to make reiteration of it somewhat tedious. The record of a Pittsburg wagon, however, employed in the service of a 
caterer in that city, was so surprising economically as to almost make experienced investigators doubt the accuracy of the figures which 
were submitted in verification of it. The wagon in question, purchased at a cost of $2,500, actually performed the work of four horse- 
drawn wagons, thus afifecting a saving in labor alone of about $200 per month, a driver and boy being employed on each of the horse 
wagons at a weekly wage of $12 and $5 respectively. It is claimed by the owner of this wagon, whose experience with draft animal ser- 
vice is not inconsiderable, that the charges for electrical current and minor repairs during the first six months were not nearly so great 
as the expense which would have been incurred in stabling the horses and wagons which the motor wagon superseded ; so that to the 
economy in wages alone, there is to be added whatever gain is ^us represented. The owner further calculated that by the time battery 
overhauling and plate replacements would be necessary, he would have saved sufficient money to pay for these necessary expenses and 
still have a handsome surplus ; in fact he recokened that at the end of two years the wagon will have Dd^for^itself^ 
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Studied Misrepresentation 

Futile Attempt to Show That the Adams Express Co. is About to Abandon Electric Vehicles 



TO a blind horse a nod is as good as a wink. To an 
obtuse human a smile in response to a question is 
confirmation strong as Holy Writ of an opinion sought 
to be elicited. 

Not long ago a representative of a paper which is 
notorious for the blunders it has committed on the sub- 
ject of electric motor vehicle traction, got wind of the 
none too well guarded intention of the Adams Express 
Company to dispose of some of its electric wagons and, 
concluding that the company was about to wholly abandon 
this type of machine, immediately set to work to write 
a story which would in every way match the desires of 
the proprietor of the publication. 

Now officials of the express company are always 
scrupulously careful about discussing their private af- 
fairs with people who have no deep concern in them. 
Naturally, therefore, when the interviewer asked point 
blank if the company intended to dispose of all of its elec- 
tric vehicles, a smile was the only response. This smile 
was described as darkly significant. The interview 
represented the reporter as describing a situation he 
evidently desired to bring about, and the official of the 



transportation company as smilingly assenting to all the 
other said. 

Not one word of confirmation, however, came from 
the company official's lips, and for the very excellent rea- 
son that the Adams Express Company, so far as those in 
its confidence are aware, has not the slightest intention of 
abandoning a type of wagon which for a number of 
years past has afforded excellent satisfaction in service 
and an economy beyond the ability of any to contradict. 

There was, however, some slight foundation for the 
suspicion of the interviewer. It has been known for some 
time past among those who take more than casual inter- 
est in the development and use of the power wagon that 
the work of the Adams Express Company is not of such 
a nature as to call for the excessive structural weight 
which characterizes the vehicles they have been making use 
of in the past. Experience has taught the company that 
it is undesirable to employ power wagons with a greater 
carrying capacity than 1,500 or 2,000 lbs. Their old 
wagons are big enough and heavy enough to carry 2 
tons, axles, frames and other parts being much heavier 




Trayeling Salesmen's Cab 

CABS of the type shown in the above illustration are extensively employed abroad. The vehicle is well adapted to carry samples. 
It is chiefly employed in city service, although in districts where the population is dense the traveling radius of the vehicle 
enables the salesman to call upon customers without any unnecessary expenditure of time and more economically than if he trusted to 
railways for the transportation of himself and his merchandise. The vehicles are usually fiUed with a gasoline engine of 15 hp. and 
channel steel frame. j 
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than in the new vehicles for which they have given such 
liberal orders. 

The company now has in its Washington, Rochester 
and New York service many vehicles weighing from 5,200 
to 5,600 lbs., with a carrying capacity of less than 
2,500 lbs. It is their desire to get rid of these heavy vehi- 
cles upon as advantageous terms as possible and in their 
place put new vehicles which will weigh about 3,200 lbs. 
and have a carrying capacity of about 1,500 lbs. In 
structure, weight and carrying capacity the old vehicles 
are wholly unsuited for the business of the company. 
Naturally it has taken some time to discover this im- 
portant fact, as the cost of maintenance and other items 
of accounting, powerfully affected by service conditions, 
could not have been apparent at the beginning. 

Further than this, the company has several types 
of vehicles, acquired during its early experiments with the 
power wagon, which, now that official judgment con- 
cerning the type best adapted for express service has be- 
come crystallized, are not looked upon with much favor. 
These are to be discarded. 

There is still another reason which urges the com- 
pany to get rid of all its old vehicles. With customary 
prudence it desires to standardize all its purchases, not 



wishing to be bothered by having to buy separate parts 
for vehicles which manufacturers are no longer produc- 
ing. 

Readers of this paper are familiar with the belief 
of the Adams Express Company in the suitability of elec- 
tric vehicles for much of their work in large cities through 
the recent announcement of its purchase of 150 wagons 
from two eastern manufacturing establishments. We 
anticipate, however, that they are not so familiar with the 
experience which the company has had with the old 
wagons which it expects to sell. It is stated with fre- 
quency and emphasis in transportation circles that no type 
of delivery in the world is so cheaply conducted as that 
of the Adams Express Company in Buffalo, where noth- 
ing but electric wagons are employed. The efficiency 
of this service is something to marvel at. This is largely 
owing to the capable administrative supervision of the 
gentleman having charge of the service and whose ef- 
forts, it is reported, are so highly appreciated by his 
employers that he is to be g^ven complete charge of the 
company's power wagon installations wherever located, 
and entrusted with the special duty of bringing them all 
up to the same efficiency as that which distinguishes the 
Buffalo service. 



MOTOR TRUCKING COMPANY 

WITH a capital stock of $100,000 the Turner Motor 
Transfer and Trucking Company has been 
chartered to do business in the city of New York. The 
company's wagons will be in active operation in a very 
short time. 

The plans of the company are set forth in the pros- 
pectus which it has issued. From this document it ap- 
pears that the company has been formed "for the purpose 
of acquiring a number of motor trucks ranging in price 
from $1,200 to $2,500, hiring drivers at $18 per week, 
and a machinist at $35 a week to superintend repairs; 
to rent the vehicles by the year at from $2,500 for the 
service of a 1 1-2 ton truck to $4,000 for a 2 1-2 ton truck," 
keeping three wagons in reserve to remedy whatever in- 
terruptions may occur in service while the vehicles are 
on the road. 

The company's contract with its customers reads 
as follows: 

'The Turner Motor Transfer and Trucking Com- 
pany agrees to furnish one motor truck, complete model, 
with capacity sufficient to do the work hereafter agreed 
upon, with a speed to be hereafter agreed upon, and capa- 
ble of performing the business for which it is required; 
and it also agrees to furnish said motor truck for your use 
at your place of business every week day during your 
business hours, as you may require, with one driver, to 
deliver your merchandise upon the following terms, to 
wit." 

Both gasoline and electric trucks will be employed 
in the service of the company. A well equipped garage 
will be established with suitable facilities for making re- 
pairs, charging, etc. The company is evidently aware that 



success in its enterprise depends largely upon the care 
which is exercised in the maintenance of the vehicles. 
Assistance to disabled vehicles will be rendered by the 
company's men mounted on motor cycles or else by the 
crew of the company's repair wagon. 



MILITARY MOTOR SEARCHLIGHT 

A PORTABLE searchlight equipment is now being 
tested by the army authorities in England. The 
chassis of the vehicle on which it is mounted is 18 feet 
long. On its platform is a 45 hp. gasoline engine, with 
high and low tension magneto ignition, which is coupled 
direct to a multi-polar dynamo for generating the elec- 
tricity for the searchlight, which gives 40,000 candle- 
power. 

The vehicle itself is propelled by a 20 hp. engine, 
giving a speed of about eighteen miles an hour. Solid 
tires are fitted. The time taken for stopping the engine 
and showing the searchlight is said not to exceed a minute. 
Three men only are necessary to work the whole affair, 
but accommodation for four and the driver is provided. 
There is practically no vibration. A canopy covers the 
car entirely, but this is removable at will. The vehicle 
can run for 100 miles, and the light be shown for ten 
consecutive hours without any necessity for stopping for 
fuel supplies. 

HORSES SOLD TO MAKE ROOM FOR MOTORS 

F)UR hundred horses and 40 horse drawn buses were 
recently disposed of by a London horse omnibus con- 
cern which is taking active steps to employ motor vehi- 
cles. The time is fast approaching when a horse drawn 
omnibus in London will be looked upon as a curiosity. 
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Testing Fire Vehicles 

Berlin Appropriates $12,500 in Order to Ascertain the Value of Automobile Ck>nstruction 



LAST March the city of Berlin appropriated $12,500 
for the purpose of testing the value of self-propelled 
fire brigade vehicles. In the course of the report urging 
the appropriation the following interesting observations 
occur : 

"The advantages of using automobiles for fire-ex- 
tinguishing work consist particularly in the very material 
saving in the costs of working and maintenance. In 
short, through the use of automobiles, the work at the 
stations becomes much simpler, an alarm evokes a readier 
response, and the vehicles reach the place of the fire — 
especially when remote — sooner than the horse drawn 
class. Hanover was the first German city to employ 
automobiles for fire-brigade purposes. In 1902 three ve- 
hicles were placed in the service. They answered capi- 
tally, and, furthermore, what was the chief consideration, 
proved far cheaper. Their maintenance cost but $600 a 
year, whereas the up-keep of the horse drawn service 
involved an expenditure of some $3,000. 

"But what does for Hanover and other middle- 
sized cities cannot be applied off-hand to Berlin. In re- 
gard to street traffic, number of calls, and distances to 
be covered by the vehicles of the fire brigade, the Condi- 
tions in Berlin are totally different from those in other 
German cities. The construction of automobiles must be 
adapted exactly to prevailing local conditions. Hence, 



for Berlin, trial vehicles must be newly constructed and 
thoroughly tested. 

"Since with the fire brigade it is primarily a question 
of absolute reliability and promptness of working, and 
since, further, the ponderous engines and escapes must 
travel at a fast pace and among heavy traffic, the inter- 
nal-combustion motor, of which very unfavorable exper- 
iences have been had in Vienna and Paris, cannot be 
entertained as a means of propulsion. On the other hand, 
electric and steam motors have answered well. Electro- 
motors possess the great advantage of being able to get 
under way at once in case of a call, and experience shows 
that they are more reliable in working than the internal- 
combustion motors, while the steam vehicle is more effi- 
cient than either. 

"Trials will accordingly be made in Berlin with 
an electromotor and a steam automobile. The trial runs 
are to be carried out daily until each vehicle shall have 
covered 10,000 kilometers (6,214 miles). Should the 
experiments turn out favorably, proposals will be made 
to acquire for station No. 4, which must be equipped in 
1907, a complete automobile service. Definite plans re- 
specting the gradual conversion of the horse drawn ser- 
vice into a motor service cannot be made at present, yet 
it may be now pointed out that, for such a conversion, the 
sum of $73,440 is available. The horsing of the Berlin 
Fire Brigade costs this sum every year." 



MOTOR CABS 

BETWEEN 11,000 and 12,000 horse drawn cabs now 
ply the streets of London. For some time past it 
has been conjectured that their service would eventually 
be supplanted by motor cabs operated by companies which 
control the motor bus business. 

The managing director of London's largest motor 
bus company, however, recently stated that in all proba- 
bility the horse cab companies would themselves control 
the motor cab business of the metropolis, implying that 
the motor bus companies had quite enough to do to care 
for their own special form of traffic. 

He asserts that it will be three, or perhaps four, 
years before the horse drawn omnibus will disappear from 
tlic streets of London, owing, not to any lack of desire 
for their suppression by motor vehicles, but to the slow- 
ness in procuring modern vehicles or their parts from 
manufacturing establishments. 



MOTOR VEHICLE FINANCE ABROAD 

DURING the month of May no less a sum than $5,- 
1:^0,00 was added to the already large capital invested 
in British enterprises formed almost exclusively for the 



purpose of operating public service passenger motor 
vehicles. This sum is in addition to the $6,000,000 which 
has been invested by concerns employing, or about to 
employ, motor buses, cabs and other vehicles intended for 
public transportation. It takes no account whatever of 
the investments of merchants and others who are buying 
liberally from concerns which are manufacturing motor 
wagons for merchandise delivery. 

A list of the enterprises for which fresh capital was 
subscribed in May is appended: 

^ Authorized Amount 

Capital Offered 

Anglo-French Herald Motor Co.$ 576,000 $ 360,000 

Alliance ; Motor Bus Co. .. . . .. 960,000 480,000 

Beaufort Motor Co 720.000 240,000 

General Motor Cab Co 1,248.000 1,104,000 

*Great Eastern London Motor Om- 
nibus Co. 1.944,000 1,440,000 

Gearless Motor Omnibus Co 1,056,000 1,032,000 

Ix)ndon Road Car Co 480,000 480,000 



♦Further issue of capital ..$6,984,000 $5,136,000 
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A Foolish Criticism 

Contrasting a Trivial Advantage of Horses With an Apparent Shortcoming of Motor Wagons 



THE superintendent of delivery in a large Washing- 
ton store entertains the opinion that there is little 
economy, so far as time is concerned, to be derived from 
the substitution of an electric wagon for a horse drawn 
vehicle. He supports this opinion by the following state- 
ment : 

"The driver of a horse wagon will leave his seat 
and be half way up the steps of a house before the horse 
has come to a stop. Returning, he calls to the horse, 
which starts as he comes out of the gate and has gone 
from 10 to 20 feet by the time the driver reaches his seat. ' 
With the electric wagon, of couise, a man does not leave 
his seat until the wagon has come to a full stop, and he 
does not start the wagon again until he is seated. Mul- 
tiply this slight saving in time by a hurfdred or two hun- 
dred stops and you have the reason why the increased 
speed of the electric wagon does not make a showing 
against the horse wagon." 

Statements of this kind are well calculated to be- 
guile the unwary. They seem to have all the charac- 
teristics of truthfulness, while, as a matter of fact, being 
strictly imaginative. The horse which will move to the 
call of its driver is usually a brute with about as much 
speed as a crab, and probably would be exhausted at the * 
end of a 10-mile journey. Granting, however, that ' 
twenty feet is gained every time the horse vehicle is 
started, the total gatn for two hundred stops would 
amount to . about 1,300 yards, which distance it would 
take the electric vehicle about three minutes to cover if 
it moved at a rate of 15 miles an hour. Such a trivial 
advantage in the course of a day's service is not worth 
fussing about. 



The prejudice or ignorance of this critic did not 
permit him to consider the superior carrying capacity of 
the motor vehicle. 

Only foolish and inexperienced people imagine that 
one electric vehicle will economically do the work of one 
horse drawn vehicle, particularly in service where stops 
are very frequent. Such services, however, are compara- 
tively rare. 

Some people make the error of imagining that power 
wagons are adapted to all classes of commercial service, 
regardless of governing conditions. The case under con- 
sideration affords an excellent opportunity for pointing 
out the indispensable conditions for power wagons in gen- 
eral. They must be well adapted to the particular ser- 
vice in which they are employed in order to show the 
economies which are claimed for them. A. power wagon, 
for example, would make a poor showing delivering milk 
from house to house. The conditions of such a service 
would be almost identical with those prevailing in the 
business of the Weshington store above referred to. 
Neither the superior carrying capacity, nor the speed 
of the motor vehicle could be made manifest in work of 
this sort. 

The superior braking of the power wagon is also 
overlooked by its Washington critic. If it is necessary 
for the driver to remain in his seat until the vehicle is 
motionless this disadvantage is more than offset by the 
rapidity with which it can be eased from fast speed to a 
full stop. Besides it can get under way quicker than a 
horse. 




Twice as Efficient as Draft Animals 

FOR some time past the United States Stamped Envelope Works at Hartford has employed a 5 toQ electric wagon The vehicle, 
which operates the year around, is shown in the above illustration. It averages about 25 miles a day. The hauls are short, not over a 
quarter of a mile in length. The route traversed is over a good roadway. The charging of baUeries is done on the company s premises. 
The vehicle accomplishes about twice as much work as the 2-horse team which was employed prior to its installaUon. 
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The Life of a Wagon 

Vehicle in Semi-Commercial Service Which Indicates the Durability of Light Motor Wagons 



NOBODY definitely knows how long a light electric 
motor wagon may be run if it is given intelligent 
care in the stable and not abused on the road. Certainly 
if it is confined to the service for which it was designed, 
and is not overloaded or operated in a careless manner, 
it should make as good a showing as a semi-commercial 
vehicle of the kind used by physicians in good practice, 
particularly if the tire equipment of each vehicle, mileage, 
speed and other factors necessary for comparison, are 
substantially alike. 

There is a runabout in Hartford, Conn., which, 
although in active use for seven years, is still regarded 
by its owner. Dr. G. Reinert, as a highly efficient vehicle. 
In all that time it has been maintained at a cost of less 
than $400 exclusive of cost of charging. It weighs about 
as much as a modern light delivery wagon having a car- 
rying capacity of, say, 800 lbs. Its duty almost exactly 
corresponds to the service expected of such a light com- 
mercial vehicle. Its speed is relatively low, its daily mile- 
age is not excessive, and its journeys are regularly per- 
formed. 

The only advantage it has over a motor wagon lies 
in the careful supervision which its owner gives to the 
battery and mechanism, a care which is abundantly re- 
warded in the form of a very remarkable economy. 

Under the practice of periodically renewing batter- 
ies, repairing tires and close inspection, the cost of main- 
taining this vehicle has long ago reached the point where, 
barring accident, its upkeep can annually be known in 



advance. In other words, the average of maintenance has 
been found, and there is likely to be little variation from 
it so long as the motor continues to perform its work; 
and given ordinary care, the motor should outlast the 
doctor. 

The story of this singularly interesting little vehi- 
cle is thus told by a correspondent: 

"Dr. Reinert has for the past seven years operated 
an electric runabout at a cost of less than $400. During 
this time the vehicle has been in constant service at all 
seasons of the year, day and night. The rear tires are 
of the solid rubber endless variety, which have been once 
repaired at a cost of $20. The front tires, also of solid 
rubber, have caused an expenditure of but 25 cents in the 
past sixteen months. Good luck may in a measure ac- 
count for this remarkable success with tires. Still the 
doctor in his travels has no time to pick out bad spots 
in the road, but takes them as they come. 

"When first purchased this machine was fitted with 
wooden wheels at a cost of $150. The body has been 
repainted once at a cost of about $75. Battery supplies 
have cost $100. The negative plates originally fitted 
to the machine are still serviceable. 

"The doctor makes his own batteries, which are of 
44 cell, chloride, and these he washes three times a year. 

"The steering mechanism is as firm and positive 
today as when the vehicle was first purchased. No trouble 
has been experienced with the motor or wiring system. 
Repairs, due to breakage, have been trivial. Batteries 
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are charged through a rheostat from direct current of 
110 volts in the doctor's own stable. 

"The operation of this vehicle is as noiseless as a 
modem machine. An average ^eed of 12 miles an hour 
is obtained. 

"Every morning before starting on his round of 
duty the doctor makes a careful examination of the ma- 
chine, giving it that attention which custom and exper- 
ience ha^ taught him it is necessary to give the human 
mechanism which, though deranged, may exhibit no vis- 
ible symptoms of the disorder. To this thorough matu- 
tinal inspection he wholly ascribes the unfailing regularity 
with which the vehicle performs its work. 

"Of course the service of such a carefully kept 
machine yields a big economy. In illustration of its com- 
mercial advantages the doctor points to the experience of 
a fellow physician who during the past four years has 



exhausted four horses, costing on an average of $250 
apiece, and worn out three buggies which cost $200 
apiece. Add to the sum of these items, which amounts 
to $1,600, the cost of feed, shoeing and repairs and it 
becomes plain that the doctor using the electric vehicle is 
considerably ahead of his brother who uses horses." 

The useful life of some gasoline cars, such, for ex- 
ample as Panhard-Levassor made in 1897, has yet to 
be discovered. No later than this spring second-hand 
Panhard vehicles were eagerly sought by well informed 
buyers who were glad to pay the high prices demanded 
for them in spite of the fact that their mileage averaged * 
high in the thousands evety year since they first went into 
service. 

It would seem, then, that the life of a motor vehicle, 
whether for business or pleasure, is altogether dependent 
upon the care it receives. 



ANALYSIS OF MOTOR BUS TROUBLES 

AFTER analyzing the troubles which have arisen from 
the operation of motor buses for 800,000 miles, the 
president of the Society of Motor Omnibus Engineers 
declares that about 45 per cent of them are due to impure 
gasoline supply and faulty carburetter action; 25 per 
cent to ignition ; 23 per cent to gear and clutch disorders ; 
6 per cent to the bad behavior of engines, and 1 per cent, 
to unimportant causes. 

Most of the troubles ascribed to gasoline could have 
been avoided. They were nearly all traceable to the 
presence of water in the gasoline, a badly designed filter, 
or no filter at all, being fitted between the fuel tank and 
carburetter. 

Ignition troubles were blamed to a badly designed 
sparking plug. Magnetos gave very little trouble, and 
for the period under consideration none Vere re-mag^et- 
ised. The faulty action of gear and clutch, while repre- 
sented as a common defect in the report, really caused 
very little inconvenience, being quickly repaired and 
being almost wholly due to the clutch slipping. In. the 
opinion of the engineer making this report, the leather 
faced clutch is not a promising design. It is described 
by him as "makeshift** construction. 

Many of the vehicles which were under observation 
while the statistics presented were being obtained, have 
been in operation on the road for over three years. 



GOOD EXECUTIVE MANAGEMENT 

ALL who have observed the regularity with which 
the London motor omnibus performs its work have 
marveled that such precision in operation should be wit- 
nessed in a class of service which really has not yet 
had time to be brought to its highest development. 

Traffic engineers, quite a? skillful as any to be found 
in railway service, are usually in charge of the large bus 
services, and the system which these efficient officers 
have evolved will before long undoubtedly become models 



for commercial houses eiT/ploying large numbers of power 
wagons. The best men among minor employees are fre- 
quently appointed as road engineers. These men have 
a thorough knowledge of motor vehicle mechanism. They 
are placed at various points along the route, and if a 
vehicle breaks down immediately set to work to put it 
into commission again. 

Drivers who have distinguished themselves by the 
manifestation of more than ordinary skill are expected 
to come to the rescue of their less skillful brothers when 
the latter are discovered to be in distress. If the'se expert 
drivers pass a bus which has temporarily become disabled, 
they are expected to turn their vehicle, which is in per- 
fect working order, over to the driver of the vehicle which 
is not in good working condition, and proceed to get the 
refractory machine into thorough working order. 

If an omnibus breaks down, and there is no road en- 
gineer at hand to remedy the trouble, any driver passing 
the crippled vehicle is expected to report the interruption 
to service to the first road engineer encountered, or, fail- 
ing to find one, to telephone operating headquarters. 

One establishment in which this excellent system 
for maintenance of satisfactory traffic conditions is ob- 
served, has its own drafting room where parts of motor 
vehicles, not found quite satisfactory, are re-designed. 
The company even cuts its own gears, using nickel chrome 
steel for the purpose. 

When a vehicle has traveled 15,000 miles it is thor- 
oughly overhauled in the erecting shop. 



MOTOR EXPRESS COMPANY 

BAGGAGE, express matter and passengers are to be 
transported by the Pittsburg Automobile Express 
Company, a concern which has made application for a 
charter to operate in Pittsburg, establish a charging sta- 
tion there and sub-stations in Allegheny and the sur- 
rounding districts. The promoters of the enterprise are 
all experienced business men who are well qualified to 
operate a business of the nature described. 
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View showing steering arrangement and suspension of bogie motor wagon. The lug on the middle of the front axle is only intended to take a 

draw-rod, with which to more the yehicle. 

Six- Wheel Wagons 

Type of Vehicle Which Promises to be Extensively Used in Interurban Transportation 



SIX wheel wagons have attracted the attention of French 
automobile engineers for the reason, as Lieut-Col. 
Espitalier points out in his article in this issue, that they 
will carry nearly as much weight as two four-wheel ve- 
hicles while only requiring two-thirds of their motive 
power. 

As heavy wagons of this type promise to be ex- 
tensively used in interurban merchandise transportation 
it becomes worth while to consider their construction. In 
the designs illustrated the chief objects aimed at are as 
follows: To obtain smoother travel; to reduce wear on 
tires; and to lessen damage caused to road surface by 
heavy motor traction. The advantages of having a smooth 
running vehicle are many. In the first place the vibra- 
tion of the vehicle, being minimized, permits the use of 
light parts. Light construction lessens the primary evil. 
But though vibration is a fruitful source of wear and tear 
on parts faulty design is responsible for much of it. 



Some heavy wagons are so imperfectly designed as to 
be unable to successfully resist road stresses. Frame dis- 
tortion, for example, is common in motor buses and it in 
turn gives rise to other troubles which are not guarded 
against by flexibility of drive. 

In a six-wheel wagon the vertical movements due 
to road inequalities are reduced at the frame by fifty per 
cent. In addition the employment of flexible springs still 
further decreases the tendency toward frame distortion. 
One of the accompanying drawings shows the be- 
havior of the ^ame in a bogie-wheel wagon when an 
obstruction is encountered and how the frame of a four- 
wheel wagon acts under similar conditions. In the six- 
wheeler the bogie pin is equidistant fiom the two pair 
of bogie wheels, and is the same distance from the center 
of the rear axle as is the center of the front wheels in the 
ordinary wagon. If, then, both wagons pass over the 
same obstacle, it will lift the wheels in each a similar 




Showing the suppleness of the suspension in the six-wheeled chassis, driving axle in the middle. Although the springs which support the 

frame are only made from a single plate, they are by no means unduly weak. 
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height; but in the case of the bogie vehicle it is obvipus 
that only one axle can pass over the average obstruction 
at a time, the other, perforce, remaining on the ground 
level. As the bogie pin is placed midway between the 
two wheels, it and the wagon with it, is therefore only 
lifted half the full height of the obstruction, and thus 
the shock due to inequalities of the road are lessened. 

The method of suspension has much to do with the 
success of this construction. In the end view of the de- 
sign illustrated the coupling rod of the steering gear has 
been disconnected and swung clear in order the better 
to show the suspension. To each of the bogie axles, and 
at either side, are attached lugs from which swing links 
that at their lower end are attached to longitudinal mem- 
bers which couple the two axles on both sides and midway 
support the cross tie on which rests the springs that take 
the weight of the wagon. 

The angle of the steering is different for each 
pair of wheels. In the model in question the extra pair 
of steering wheels appear to cause no extra resistance 
when turning, although the resistance of the vehicle to 
sideslip, even when turned at the sharpest angle, was 
enormous. Perhaps this resistance to sideslip and also 







Showing relative movement due to road ahock. 

to upset when sharply turned is the most noticeable 
feature of this machine. 

Many advantages not possessed by the construction 
just described are to be found in the modification of it 
now about to be presented, and designed by the same en- 
gineers. The characteristic of this construction is its mid- 
dle axle driving and attendant supple suspension, which 
latter feature is particularly valuable in a heavy motor 
vehicle not fitted with rubber tires. One of the photo- 
graphs shows the middle wheel passing over an obstruc- 
tion without appreciably disturbing the frame. The 
method of spring suspension is not unknown in the rail- 
road world, being somewh%jt simliar to that sometimes 
employed on locomotives, but instead of an unbending 
compensating beam connecting 4:he rear end of one spring- 
with the front of the spring on the next axle, and rocking 
about its center on a jpivot secured to the frame of the 
machine, we have another long spring of inverted camber, 
and this again is connected at its center to a similar spring 
of reverse camber which supports the framework of the 
machine, as shown in the illustrations. The axles are 
held in position relatively to the frame and to each other 
by jointed radius rods that permit of vertical play. Such 
an arrangement, though somewhat complicated, affords 
such excellent springing as would probably fully justify 



the additional parts, especially as a body of exceptional 
length can be obtained with a vehicle built on these plans. 

As each end-axle is made to take steering gear, 
these long machines can be made more handy and capable 
of taking sharper turns than four-wheeled chassis of much 
less length. 

Although the iadditional wheels and axle have de- 
cided disadvantages, the demonstration afforded by these 
models makes one wonder whether as many motor ve- 
hicles would have but four wheels had they not imme- 
diately succeeded to the horsed conveyance. If the draw- 
backs are serious, the advantages, for heavy work at 
least, outweigh them. 



MOTOR VEHICLES IN MINING REGIONS 

THE use of automobiles for transportation purposes in 
countries where the heat and the atmosphere are try- 
ing upon animals in becoming more and more general, says 
a writer in the Washington Star. 

"I have told you several times of the use that is made 
of them by the miners in Peru and Bolivia, who carry 
their ore over the mountain passes in motor cars at alti- 
tudes where horses and mules cannot exist. And the 
miners of Mexico are gradually adopting the same 
method. A Boston company which is operating two big 
mines in the Guanacevi district of Durango has recently 
imported a number of sixty-horse-power trucks for haul- 
ing ore from their shafts to the nearest railway station. 
Each car is equipped with a drum containing stout steel 
cables which will be used in assisting the ascent of heavy 
grades. The cables will be attached to trees or posts set 
in the ground by the roadside for that purpose some dis- 
tance ahead of the machine, and will be taken up by the 
drum as the car ascends the grade. 

"It is asserted that any reasonable mountain road 
can be crossed in that way and the experiment is being 
watched with great anxiety by hundreds of miners whose 
property is worthless unless they can find some econom- 
ical method of getting their ore to market. The grades 
on the mountain roads are often so heavy that teams of 
horses or mules are useless, but if this method of assist- 
ing motors proves successful, the situation will be relieved 
and many a miner will find his fortune." 



OPPORTUNITY FOR ENTERPRISING AMERICANS 

GOUNSUL G. Jarvis Bowens, of Guadaloupe, writes 
that there is an opportunity just now for an enterpris- 
ing American to. run a daily passenger line of automobiles 
from that place to Basse-Terre, a distance of about 40 miles. 
The government of that West India island will grant a 
subsidy of $6,000 annually for the assurance that the mail 
will be taken twice daily, and will require a deposit of 
$1,500 to insure faithfulness of contract, which can run 
for twenty years. With the present facilities, travel be- 
tween these towns 'is quite a problem. It takes six hours 
or more by boat or diligence, neither of which run daily, 
and it is said that a daily motor line would pay. It would 
require about six machines, one each of 10, 8, 6, 4, and 2 



seats. 
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Solidity of Roads 



Third Article on the Importance of Good Roads for Heavy Motor Vehicle Traction 

(By Lieut. Col. 6. Bspitalier) 



A CAR builder has observed that the reason for this 
great difference in the distribution of load for the two 
t)rpes of vehicles is a matter of fact. The driver of a 
Commercial vehicle, who is not heavy, is in front with the 
motor which, whatever its weight, is lighter than the 
merchandise accumulated at the back. But this arrange- 
ment is not always made designedly, and there is, as a 
general rule, no obstacle to making a more uniform dis- 
tribution, and thus considerably easing the driving axle. 
This is just what will be obtained by adopting an idea 
which is beginning to make a mark in the automobile 
world — ^the six-wheeler. 

Immediately it becomes a question of carrying a 
considerable weight — and it is impossible to exceed a 
certain limit per axle, fixed by the law, the resistance 
of the road, or the various parts of the vehicle — it seems 
natural enough to multiply the points of support. This 
is what has been attempted in forming road trains. But 
if the weight cannot be divided, or if the needs of traffic 
demand separation into independent loads, too heavy for 
a four-wheeler and yet too little for two separate vehicles, 
a single lorry, mounted on three pairs of wheels, should 
be employed. 

Take the case of a car with pneumatic tires, which 
can carry little more than 1 1-2 tons per axle. This will 
only give three tons of total weight for a four-wheeler, 
presuming uniform distribution. The dead weight ac- 
counts for 1 1-2 tons, and for the useful load only a 
similar weight is left. When another axle is added the 
total weight can be increased from 3 to 4 1-2 tons, and 
nearly all the increase is for the useful load. No doubt 
the underframe would have to be slightly reinforced, and 
the weight of the motor would be somewhat greater, 
though not proportional with its necessary increase of 
power. Large motors, as we know, are less heavy per 
horse-power than small ones, and their efficiency is 
greater. The difficulty can be settled by adding 600 lbs. 
to the dead weight, giving an increase of 2,400 lbs. in the 
useful load. 

A six-wheeled lorry will carry as much as two 
four-wheelers, with a motive power only two-thirds of 
that required for the two smaller vehicles. 

The difficulties, however, begin when we endeavor 
to realize this idea. One will guess that it is not merely 
a question of fixing a rigid frame on three axles, even 
with springs, for when passing over a culvert or pro- 
jecting part of a road one pair of wheels will carry 
nothing, while the others will be as heavily loaded as 
with four wheels. It is essential, therefore, to have inter- 
dependent axles, and the driving axle, in the center, 
must move vertically in relation to the others without 
any change in the distribution of the loads. This last 
point is imperative. 



Captain Lindecker, a military engineer, has given 
a very simple solution to this question of three axles, 
which is expected to g^ve excellent results. Only the 
steering wheels have plate springs, the inner hangers of 
which are directly connected with the driving axle by 
beams pivoting on fixed points; moreover, these beams 
are themselves flexible. It is easy to understand what 
happens on meeting with an elevation in the road or a 
channel. The middle wheel rises or falls without losing 
contact, and, besides, as calculation demonstrates, the mid- 
dle axle always supports one-third of the total load if 
the beams are equal, or any other given fraction pre- 
viously fixed if not equal. As previously stated, the front 
and rear wheels are compensatingly dirigible. For 
this it suffices to connect them suitably with the steering 
wheel, so that they will be simultaneously governed and 
moved at the same angle. 

In addition to all these advantages there is less 
danger of side-slip with a six-wheeler, as the nature of 
the road never affects the two pairs of end wheels at the 
same time. Also, the distance between two axles being 
necessarily small, turns can be made in a circle of 
shorter radius. 

Let me now say a few words about power, or rather 
the various sources from which it can be obtained. In 
1897-98 steam was regarded as preferable to an3rthing 
else, but this was before the inventions which have been 
conferred upon us by the gasoline motor of today. The 
latter is free from nearly, all the defects with which it 
was formerly reproached. It is as silent as need be; it 
is no longer subject to inexplicable vagaries and break- 
downs ; it is flexible, and adapts itself to the most varied 
conditions of the roads; it does not require an exceed- 
ingly skilled driver ; and, finally, great efforts even, which 
seemed the exclusive characteristic of steam engines, are 
not foreign to internal combustion engines. 

Some time ago an investigation syndicate was 
formed at Marseilles, composed of shipowners, members 
of the Chambers of Commerce, and transport contractors. 
The object of this syndicate was to examine the best 
means for carrying on the traffic of the port by aid of 
motor lorries. The first conclusion of these investigations 
was the rejection of steam, but it has to be admitted that 
this decision has been appealed against. Certainly one 
may object that steam engines are so old, and have been 
so carefully studied by builders, that no further improve- 
ments can be made. But is there no more hope? Is it 
not possible that, under pressure of fresh needs, an un- 
looked-for development may occur which will enable 
steam engineers to recover lost ground from their rivals 
of the internal combustion engine cult? Already the fuel 
question has made a great stride by the satisfactory em- 
ployment of ordinary paraffin, which is cheap. Who can 
fix an impassable limit for the progress of science? 
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Gasoline Wagon Operation 

Tips to New Drivers and Caretakers About Things Likely to Escape Their Attention 



GAUZES fitted to the air intake of any kind of carbu- 
retter should be frequently cleaned. Otherwise they 
rapidly choke up with oil and dust, the result being that 
insufficient air passes to the carburetter, which means 
that the suction on the jet is increased and more gasoline 
taken to the engine than should be the case, resulting 
in heavy consumption, boiling water, etc. Unless a gauze 
is fitted a carburetter will choke. But it is often over- 
looked that chokage in a carburetter is due to chokage of 
the gasoline passage, and not to the air passages, and 
that dust getting into the carburetter by way of the air 
intake cannot get into the jet or gasoline passage. The 
only damage that dust can do is to get into the engine 
and pass out through the exhaust valve. While in the 
engine it can do little harm. Obviously, the best thing 
to do is to fit a large gauze which is detachable, and 
keep it clean. 

GOOD MUFFLERS AND LUBRICATION 

In some wagons in which muffler design has been 
carefully studied in order to avoid back pressure this 
end has been accomplished so effectually that a very feeble 
pressure passes to the lubricator, and sometimes on a 
cold day no feed therefrom can be obtained. When this 
is so there are two courses open. The first is to force 
some oil through the pipes, and that can be done by get- 
ting someone to put the sole of his boot over the exhaust 
outlet, when the throttle can be opened; the engine will 
not race, as it will be slowed by choking the exhaust out- 
let. This will cause the oil to pour through the lubricator 
sight drip jets in fine style. The second procedure is to 
slightly warm the oil. This can be done by arranging a 
leak somewhere. 

A SLIPPING CLUTCH 

A slipping clutch can be detected by ear. An ex- 
perienced driver can tell if the engine is working at too 
fast a pace in relation to the speed of the car. If, how- 
ever, he is uncertain, he should put his engine out of 
gear, dismount and feel the male portion of the clutch 
with his hand. If the clutch has been slipping, the fric- 
tion will cause it to become hot. The slipping is usually 
caused through pil in the bearing surface. The remedy 
is to wash with gasoline and then apply fuller's earth. 
Continuous slipping may burn the leather, necessitating 
its renewal. 

BRAKE INSPECTION 

Those who. employ drivers should make frequent 
inquiries as to the condition of the brakes and should de- 
mand that they be kept in perfect condition. By jack- 
ing up the back wheels the brakes can be easily tested. 
The side brake lever can be put half way on the notched 
quadrant to find if the brake is holding the back wheels 
and holding them evenly. By advancing the lever notch 
by notch one can discover at what point the wheels are 



locked, and at this point the lever should still be able to 
move forward on the quadrant.* The foot brake can be 
tested in the same manner. The driver should sit in his 
seat and press the foot pedal while someone else tests 
the wheels. When the wheels are locked the pedal must 
not have been pressed down to the floor board, but must 
still have space underneath to allow of more forceful ap- 
plication. 

CLEANING THE CIRCULATION SYSTEM 

To clean a circulation system that has become scaly, 
dissolve about three-quarters of a pound of caustic soda 
in the water contained in the tank. Then start the en- 
gine and let it run for an hour. This should clean out 
the tubes, connections and jackets. Then flush the rad- 
iator by connecting it to a water supply. Fill and empty 
the entire water system of the wagon three or four times^ 
so as to be sure of removing every trace of the soda 
solution. After that there should be no further trouble 
with scale for some time. 

A KNOCKING MOTOR 

When the motor begins to "knock" draw back the 
spark lever and see if that will stop it. If the sound is 
a sharp metallic click, and cannot be stopped by manipu- 
lating the ignition, look at the pump. A "pound," to be 
distinguished from a "knock" by its deeper muffled tone, 
is often due to a worn brass in one of the connecting rods. 
If so, it will manifest itself most strongly when the en- 
gine is laboring on a hill, and will not appear suddenly. 



REFINEHENT OF STRUCTURAL PRACTICE 

THERE are symptoms that the practice of lubricating 
spring joints, occasionally to be observed in touring 
car construction, will within a very short time be extended 
to the construction of commercial motor vehicles of the 
heavier order. One concern making motor omnibuses 
has for two years past exhibited such a refinement in its 
vehicles. It is claimed by this firm that the lubrication 
of spring joints is equivalent to a large reduction in first 
cost, lubricated spring joints adding materially to the 
life of the vehicles in helping the springs to the exercise 
of their proper functions. 



EARNINGS OF MOTOR BUSES 

SOME idea of the profitable character of the service of 
motor buses in London, and the extent to which the 
public patronize these vehicles, may be gathered from the 
fact that recently the best equipped line in the city re- 
ceived in fares the sum of $18,801.60 in the course of a 
week. 



.A gasoline motor garbage wagon has been shipped 
from London to Cairo. The engine is of the double-op- 
posed cylinder type, developing 20 hp. 
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Electric Business Vehicle. — The Pope 
Motor Car Co., of Indianapolis, recently 
published a small pamphlet describing its 
electric business vehicles which range in 
carrying capacity from 1 to 5 tons. The 
company makes specialty of manufactur- 
ing 1, 3, and 5 ton vehicles. 

Saving in Delivery. — One who has con- 
fidence in the Logan wagon contracted with 
a large grocery house in Detroit to do all 
its delivering. Last year the expense was 
$8,000, eight horses and wagons being used. 
It is expected that the contractor can do the 
work with three Logan wagons at a little 
more than half that sum, and that he will 
make a profit on his investment. 

Crude Oil Engine — H. R. Palmer, of 
Qeveland, has perfected an engine which 
uses a low grade crude oil costing about 3 
cents per gallon. Recently he made a 
demonstration of it before several promin- 
ent automobile manufacturers and it is said 
that an option on the American rights have 
been given to a prominent maker. An in- 
teresting feature of the engine is that no 
outside means of cooling the cylinder is 
necessary. The moving parts of the cylin- 
der are insulated from the combustion 
chamber, doing away with the necessity for 
cpoling. ^ 

Motor Fire Vehicle. — ^The combination 
chemical engine recently made by the Pope 
Motor Car Company of Indianapolis for the 
Hopedale (Mass.) fire department is now 
doing acceptable fire service. It has a 



speed of sixteen miles an hour, and is good 
for a 13 per cent grade. 



A Large Order. — The largest order for 
automd)ile trucks ever taken in Pittsburg 
was forwarded lately by the Fort Pitt 
Automobile Co., who sold eight 20-horse- 
power Oldsmobile gasoline trucks to Kauf- 
manri Brothers. These trucks have a capac- 
ity of 1.5 tons and will be used for general 
delivery work in the great department store. 
It is likely that in a short time the firm will 
entirely abandon the use of horses in its 
deliveries. 



MiLUON Dollar Concern. — The 
Williams Motor Carriage Company is be- 
ing organized in Akron, Ohio, to manu- 
facture automobiles and power wagons. 
The concern will have a capital stock of 
$1,000,000. 
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Municipal Wagons 

Ekx>nomy and Variety of Service Yielded by Vehicles Owned by City Corporations 

(Special Foreign CorreBpondence) 



KT EARLY all the big city corporations 
^ ^ of Great Britain now use motor vehi- 
cles for some purpose or other. The major- 
ity employ them for street cleaning and 
watering, but a great number of municipal 
motor buses are coming into use. Not 
a few municipalities have motor tower 
wagons for use in connection with the 
overhead trolley wire equipment of electric 
tramways; several use motor parcel delivery 
vans; others have motor fire engines; still 
others make use of motor ambulances; and 
many keep smart staff cars to convey mun- 
icipal officers in the execution of their 
duties. 

Steam, gasoline and electricity are each 
used as a source of power in these vehi- 
cles. Until recently steam led. Now gas- 
oline is in high favor and will presently 
lead, if it does not do so already, in view 



of the numbers of prime-movers on order 
by municipalities. Electricity has only re- 
cently come to the front as being specially 
suited for fife and ambulance work. 
Overcoming Oppoeition 

Steam was favorite for many years 
owing to the fact that British motor engin- 
eers entirely neglected, or did not suspect, 
the great possibilities of gasoline for in- 
dustrial vehicles. Indeed, the cause of much 
of the opposition of the British public, and 
therefore of the authorities, to motor wagon 
traffic was due to everybody bewailing the 
impossibility of adapting the gasoline motor 
to the propulsion of vehicles for business 
purposes. Tlie gasoline vehicle was re- 
garded as the rich man*s toy, and the demo- 
cratic public abused it for that very reason. 

Several eminent engineers, however, 
recognized that the steam driven vehicle 



would meet the requirements of many bus- 
inesses if only the authorities would per- 
mit a sensible traveling speed and not re- 
strict it to a maximum of three miles p<*r 
hour in the open country, and two miles per 
hour in towns, as if the vehicles were trac- 
tion engines. 

The authorities, of course, were not 
convinced in a day, as their engineers are 
cautious individuals. These gentlemen not 
only had their own prejudices to overcome, 
but before any expenditure on a power 
wagon was sanctioned had to prove to the 
satisfaction of their respective councils the 
economy of installing a modern system of 
traction in substitution for ancient equine 
systems, which so far had given satisfac- 
tion. 

Of the many power wagons now in use 
by British municipalities not one has been 
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recklessly bought. A sale is often only com- 
pleted after many weary months of sus- 
pense on the part of the manufacturer's 
agent while the council and the local press 
discussed the advantages of the proposed 
purchase. 

Attitude of Municipal Engineers 

Before a British municipal engineer de- 
cides to recommend his council to purchase 
a power wagon he has to consider several 
factors which will influence him in arriving 
at a decision. Questions affecting his own 
responsibility and labors naturally have pre- 
cedence. He will have to overcome an in- 
nate prejudice against the use of any im- 
plement which will add to his own burdens 
of office as well as to the burdens of the 
roads under his control. Once convinced, 
however, as most British municipal engin- 
eers now are, that the use of motor road 
vehicles, either as vans, buses, wagons or 
tractors is bound to steadily increase until 
it is greater than horsed vehicle traffic, and 
will in a few years constitute almost the 
only road traffic of the country, he will con- 
sider the reasons which are leading to in- 
creased motor traffic. These he finds are 
chiefly questions of economy of motor over 
equine methods of traction, and he there- 
upon resigns himself to the inevitable, 
recognizing that further opposition on his 
part will be abortive so far as stopping 
motor traffic is concerned, but pregnant 
with trouble to himself if he does not at 
once put the roads in his care into a con- 
dition fitted to carry the new class of traffic. 

Being convinced of the general economy 
of power wagons he will then have to con- 
sider whether any benefit will accrue to 
his council by the substitution of motor ve- 
hicles for horsed vehicles in the department 
he controls. As this is merely an arithmeti- 
cal calculation, now that every description 
of power wagon is thoroughly successful 
under proper care and supervision, the 
municipal engineer soon settles the point 
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Employed In Municipal Service. 



after pondering the possible opposition his 
suggestion to purchase will receive. Not 
the least opposition he knows will come 
from the quidnuncs and ancients of very 
conservative tendencies in his district, but, 
as a rule, if he has his figures right, the 
common sense of his council will be with 
him. 

The Choice of Vehicles 

To assist American municipal engineers 
in arriving at a correct estimate of the 
value of power wagons, we propose from 
time to time to give autlientic figures relat- 
ing to the experiences of their British con- 
freres in this direction. The engineer of a 
city or town, we may, however, first explain, 
will find rather more problems to consider 
than a country surveyor in deciding as to the 
class of power wagon he requires. . 
The town surveyor, for instance, will 
have to choose between vehicles for sepa- 
rate purposes and vehicles which perform 
several functions, such as watering or 
sweeping roads, scavenging and removing 
dust and house refuse, and occasionally roll- 
ing roads and paths. The country engineer 
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Another Municipal Vehicle. 



will be concerned merely with watering, 
hauling or rolling. 

Any make of power wagon can be 
adapted to water and collect dust or haul 
road metal. A machine broom can also 
be added if desired. A power wagon con- 
vertible into a road roller, however, has to 
be especially constructed in order to provide 
for the proper ballasting of the machine 
when rolling. It would not be advisable, 
although of course possible, to use such a 
machine for any purpose but hauling mater- 
ial and rolling. 

Certain British municipalities were a 
short time back in favor of using power 
wagons for laying special solutions on the 
roads to prevent dust One or two exper- 
iments were made and were successful, but 
it is now considered far more sensible to 
spend money, previously used in oiling 
roads, in properly making up the surfaces 
with efficient binding materials which will 
not be sucked up and distributed into ad- 
joining houses or fields by every passing 
vehicle. 

With regard to multiple-purpose vehi- 
cles the engineer will have to closely com- 
pute, according to the area under his con- 
trol, the comparative economy of dividing 
two or more classes of work among as many 
different vehicles, or setting one or more 
vehicles to carry out each class of work at 
different periods of the day, the vehicles 
working in one district or in separate dis- 
tricts as may be deemed advisable. 

Superiority of Power Wagons 

The actual cost per given area of sweep- 
ing, watering and refuse collecting by 
motor as against the service of horses varies 
according to local conditions. Still, as 
will be later proved, experience has shown 
there are decided advantages to be derived 
from the use of power wagons for single or 
multiple purposes. The latter types are par- 
ticularly successful where there is sufficient 
of two classes of work to keep a vehicle 
busy, but insufficient of one class. The 
multiple- purpose vehicle avoids the neces- 
sity of having to stand idle at times. Every 
hour of work obtained from a power wagon, 
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it need scarcely be said, counts in its favor, 
and is a source of profit to its owner. 

As a rule seldom less than five horses 
and as many vehicles or brooms are dis- 
placed by a five-ton power wagon in use 
by British municipalities. Vehicles of this 
load capacity are most suited for general 
work and are accordingly extensively used 
by British authorities. Three-ton power 
wagons have been used, but were not found 
very successful owing to their inability to 
take a bulky and heavy load when desired. 

Annual Charges 

The annual charge on a 5-ton gasoline 
wagon, convertible into a water cart or 
machine broom, averages $2,11^ on a cap- 
ital outlay of $3,600 for the wagon and $720 
for accessories. If used as a dust cart, or 
for haulage only, the annual charge is 
about $120 less. A steam wagon of the 
same load capacity costs about $1,824 an- 
nually to run on a capital outlay of $2,400. 
If used as a machine broom, water cart, or 
roller, it will cost $120 more annually and 
an additional initial outlay of $720, The 
gasoline wagon, it should be noted, does 
far more and quicker work than the. 
steamer. Our own opinion, however, is that 
a properly constructed three-ton gasoline 
municipal vehicle will do quite as much, if 
not more, work than a 5-ton steam wagon 
which, although liable to stand more knock- 
ing about than a gasoline wagon, is less 
handy in every respect and very clumsy. 
The annual charges just mentioned include 
interest at 5 per cent on capital; 15 per 
cent general depreciation ; and cost of fuel, 
oil, insurance, repairs, wages, etc. 

A water and refuse steam cart working 
in London runs about 200 miles weekly; at 
Newcastle a refuse steam cart runs 250 
miles weekly. 

The annual charges on horsed dust 
carts, brooms and water carts, displaced by 
a 5-ton gasoline or steam wagon, is in Great 
Britain $2,851.20 made up as follows: 
Cost of 5 horses and 5 sets of har- 
ness such as British municipali- 
ties use, $1,200. 

Interest thereon at 5 per cent $ 60.00 

Depreciation at 10 per cent 120.00 

5 drivers at $5.76 each per week 1,497.60 

Fodder for 5 horses at $3.36 each 

per week 873.60 

Veterinary and shoeing 72.00 

Stabling 120.00 

5 dust or slop wagons and machine • 

brooms, $720.00 
Interest and depreciation thereon 

at 15 per cent 108.00 



$2851.20 

This amount, it should be noticed, does 
not include the cost of keeping reserve 
horses and stable attendants. Further, in 
refuse collection and other similar work 
two men are employed with each horsed 
wagon, but two, or three at most, are all 
that are required to attend to a motor ve- 



hicle which does the rounds formerly re- 
quiring 5 horsed vans and 10 men. 

Cost of Hauling 

The actual cost of hauling stone or 
gravel by a 5- ton gasoline wagon is 2.96 
cents per ton mile, or 3.70 cents per yard 
mile; by a 5-ton steam wagon or light 
steam tractor 3.36 cents per ton mile, or 4.20 
cents per yard mile ; by horse and cart 6.40 
cents per ton mile or 8 cents per yard mile. 
In simple haulage it will be noticed that 
the gasoline vehicle clearly exhibits its su- 
periority over steam, although the annual 
running and other charges on a gasoline 
vehicle are greater. The economy is made 
on its greater speed and consequent larger 
capacity for work. 

The cities of Blackburn and Gateshead 
have used 5-ton steam wagons for some 
time and save $508 and $998 respectively 
per annum thereby. Cartage and watering 
motors are used in Chelsea, Bournemouth, 
Cardiff, Norwich and Smethwick, and in 
each case a large economy is effected. 

Economy of Motor Watering Carts 

Strangely enough the greatest economy 
is generally found to be in watering, proba- 
bly because the big power wagon tank 
covers the ground so much faster and has 
greater capacity than the horsed vehicle. 
Unless the water van is used all day the 
wagon is always constructed so that be- 
tween times it can be used for refuse col- 
lection or general haulage. A slip-in tank 
is usually provided to fit inside the raised 
boarded sides of the wagon, so that to con- 
vert the vehicle for carrying loose material 
all that is necessary is to lift or draw out 
the tank. Several water carts are exclu- 
sively so employed in London city, where 
the streets are washed every night, re- 
gardless of weather conditions. 

The success of refuse gathering by 
motor depends very largely upon the system 
of collection. It is a thoroughly bad sys- 
tem which does not give a great economy 
over horses, notwithstanding the numerous 
stoppages of a power wagon to empty bins 
and boxes, aand the lengthy period neces- 
sarily occupied in completing a load. Liver- 



pool and other cities use motor vehicles 
solely for this purpose with profit. 
Arranging the Routes 
A power wagon should have its round 
arranged so that the total time occupied 
in running around a district, picking up a 
load and returning to unload, should ap- 
proach as near as possible the time pre- 
viously occupied by one of the displaced 
five horsed vans in proceeding from the 
dust destructor depot to the farthest point 
of the collection area and returning with 




Municipal Tower Wagon. 

a load. Each power wagon should work 
in concentric circles, commencing loading 
near the depot and working around until 
it is completely loaded at a point not lar 
from the shoot. In advance a man can 
proceed along the collecting route and bring 
loaded refuse receptacles into batches of, 
say, half a dozen in order to lessen the 
time occupied in loading. The rapid re- 
moval of big dust loads by power wagon 
saves the City of Westminster $1,400 per 
annum. 

Although it has been proved in Bootle 
and Acton that street brushing and slop 
or dust carting by motor are cheaper than 
when performed by horsed machines and 
carts, motor brushing and carting is not as 
generally adopted as it should be. Tlie 
advantage of being able to cart away road 
sweepings from e^ach section of road as it 
is cleansed is enormous. 

(To be continued,) 




Municipal Water Cart and Brooms. 

Digitized by ' 



ana i^rooms. 

Google 




4 



The Power Wagon, July 12, 1906 



Newspaper Automobiles 

OppDrtunities for Employing Motor Vehicles in Gathering News and Delivering Papers 



THE advantages of the automobile as a permanent 
auxiliary in gathering local news for publication in 
morning or afternoon papers is too obvious to require elab- 
orate demonstration. Other means for rapidly conveying re- 
porters to the comparatively remote scene of an important 
happening are often wanting, and when they exist they 
are invariably found to be inferior to the motor car. 

The economy of time is everything to an alert news- 
paper. The occasional delay of a few minutes may mean 
the momentary triumph of a rival which exclusively pre- 
sents intelligence of unusual interest. Repeated errors of 
this sort, in a business that is sharply competitive, soon 
impairs a reputation for successful activity, estranges 
readers and eventually sours advertisers. 

But there is another branch of newspaper work 
which, though it lacks the spectacular features of reportor- 
ial enterprise, is even still more in need of the service 
which the automobile affords. The delivery service of 
both morning and evening papers, notwithstanding it is 
largely facilitated in some cities by the front platforms of 
street cars, is very imperfectly and expensively managed. 
Motor delivery wagons would greatly improve such ser- 
vice, permitting quicker deliveries to agents and railroad 
depots, larger vehicle loads and reduced operating ex- 
penses. At the^ present moment, however, the automo- 
bile is by the general run of daily publications looked 
upon as a speed machine without usefulness in the special 
fields indicated. Here and there the liveliest interest is 
being displayed in its economy as a merchandise carrying 
vehicle, but as a rule publishers have not yet grown to 
appreciate its wide value as a utilitarian instrument. The 
advertisement its employment unfailingly yields is just 
now more attractive than its less splendid but more endur- 
ing sober work. 

Nearly every influential daily employs the automo- 
bile in news gathering. Some own a machine, or several 
of them. Others pay a fixed monthly rental for their 
use to a motor car agent who supplies a driver at all hours 
of the day or night. There are more who rent than own 
vehicles, probably because of the exaggerated responsi- 
bilities of ownership. In the smaller cities, however, the 
tendency is toward outright purchase. 

A typical newspaper automobile service is to be 
found in Bucyrus, Ohio, where two publications, the Even- 
in(^ Telegraph and the Weekly Journal, both under one 
management, derive undoubted advantages from its estab- 
lishment. One of the managing partners of these papers 
thus describes the value of the machine in news gathering: 

But few papers recognize the importance of the automobile 
in news gathering. Newspaper men particularly will appreciate 
the importance of time in getting a story in hand. From the 
time the first tip of big news comes into the office, until all the 
facts have been collected and transcribed to paper, and the copy 
is in the hands of the typesetters, every moment is of the utmost 
importance. The first reporter to tap the source of information 
from wliich the best report can be had is the man most sure to 



get the best story. This scramble for time takes the nature, on 
a newspaper, of a fire department in getting to a fire. To be the 
first on the ground and to get the most particulars, and beat 
back to the office with the story, is a long way toward the best 
report, which makes the most popular paper. 

The first call upon our automobile was an hour before press 
time when a report reached the office that a woman had met 
sudden death in a peculiar manner five miles south of the city. 
There was no telephone and no particulars could be had. Within 
five minutes after the tip was received our automobile, carrying 
two reporters, was on its way, and within an hour the story was 
being put in type. This record would have been impossible with- 
out the use of the auto, and at the time of day the tip was received 
any detailed report of the matter would have been out of the ques- 
tion for that day's issue. 

Another quick trip took the auto, tv/o reporters and a 
photographer seven miles from town, where two aged spinsters 
had lain down upon the railway track and met death locked in each 
other's arms. The reporters were on the scene long before the 
coroner and abundant facts for a good story were collected. From 
the time of leaving the office until ready to return the time was 
not an hour. 

On another occasion a wild man was running amuck in 
the northern part of the country and officials wanted a quick 
way of getting after the fellow and landing him in jail. A live 
newspaper is always looking for such opportunities, and as a 
consequence our reporters were with the officials in the automo- 
bile, and the man was landed behind the bars in quick time. 

Oiie of the best bits of news gathering the automobile ever 
did was on the occasion of a partial destruction of the buildings at 
the county fair grounds by fire. The grounds are a mile and a 
half from the business part of the city. Our papers had head- 
quarters there with telephone connection. Late in the afternoon 
of the big day this message flashed over the wire: "The fair 
buildings are on fire, notify the department." There was a buzz 
indicatuig further particulars, and tVe.i silence. The connec- 
tion was gone and no means of communication was left. The fire 
department was notified and a run for the grounds made. Tht 
automobile was on the scene within ten minutes after the first 
smoke was discovered. Ten thousand people were on the grounds 
and in the middle of an exciting horse race an exploding gasoline 
tank had'fired the grand stand, which was almost instantly a' sheet 
of flame. The fire spread rapidly until half the buildings were in 
flames. The only exit froni the grand stand was cut off by fire, 
and people leaped upon each other in a frantic effort to escape. 
We had four writers at work on the fire. Copy was produced on 
the grounds and the automobile carried it to the office, where it 
was put in type. Trip after trip was made, and in less than two 
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hours the paper was on the street with six full columns of the 
story, one of the best "beats** of the year. 

At another time the buildings at the county infirmary, seven 
miles from the city, caught fire. The automobile squad started 
a few minutes behind an electric trolley car, which carried the 
officials of the county bound for the fire. The newspaper machine 
caught and passed the car, got the story, had it written, in type 
and printed while all the other people at the fire were anxiously 



waiting at the infirmary for a return trolley car to bring them 
back to the city. 

In this age of the automobile in business and pleasure the 
newspaper should lead. There are new victories for the paper 
with an automobile and an aggressive publication should not 
hestitate to get into the game while it still has that novelty which 
will give the investment a double earning capacity through its 
advertising value and the real work which it will accomplish. 



Policing Motor Buses 

Charges Against Motor Buses Not Sustained by Authorities Which Regulate Their Traffic 



AN interesting investigation of the behavior of motor 
buses in London has just been concluded as a result of 
a conference between the police, who control all vehicu- 
lar traffic, and a parliamentary commission which de- 
sired enlightenment. 

It appears that the commission was appointed to 
inquire into abuses said to have been committed by motor 
bus companies in the operation of their business. It has 
been complained by the enemies of motor buses, among 
whom the London street railway officials are in the van, 
that the noise which the vehicles make in traversing their 
routes is unendurable. The police, however, state that the 
streets of London, which are tunnelled within a very 
few feet of the surface by water, gas and other companies, 
are largely responsible for both noise ajd vibration. There 
is not, in their opinion, undue noise to be heard as a re- 
sult of the operation of motorbuses. 

The speed at which motor buses are permitted to 
operate is another matter of complaint. The police say 
that excessive speed is a result of competition by the var- 
ious bus lines. It has been suggested as a complete reme-. 
dy for this offense that ^^control" stations should mark 
each route, and that vehicle drivers should not enter a con- 
trol before the time scheduled for doing so without becom- 
ing liable to prosecution. It is the practice among horsed 
bus companies to employ the services of time-keepers in 
work very similar to that just suggested. 

The police have not the slightest intention of limit- 
ing the number of motor buses to be operated on any given 
route. Their only desire is to control the behavior of 
the drivers. 



The emission of smoke at the exhaust has also 
caused complaint. In dealing with this matter the system 
of the police at present is as follows: As soon as a bus 
is reported to be smoking at the exhaust an inspector 
is sent to discover whether the nuisance is due to a defect 
in the vehicle or carelessness on the part of the driver in 
over-lubricating. If due to the latter, the remissness of 
the driver will be noted and considered as evidence of in- 
competency when he applies for renewal of his license. 
In such cases, however, proper allowance is invariably 
made for the fact that the driver cannot very well see the 
smoke which is being emitted at the back of the machine. 

As a remedy for dripping of lubricating oil upon 
the roadways it has been suggested that a tray be fitted 
to each vehicle in order to prevent the commission of such 
a nuisance. Most of the grease is spilled from the gear 
case, which is not easily made tight. The objection to 
the employment of a tray to catch the lubricant drip- 
pings is that there is danger of the contents of the 
tray taking fire. Another objection to its use is the risk 
of its encountering obstacles in the roadway. Nuisances 
of this kind are of course most common at spots where the 
vehicles stop. Sand is usually strewn over the oil spilled 
at these places. 

The police do not permit drivers to use the streets 
to effect repairs of a serious character. Vehicles unable 
to proceed under their own power are either quickly put 
in condition by inspectors employed by the companies or 
towed at once to the garage. Traffic hindrance in London 
is to be avoided at all hazard. 



THE STORING OF GASOLINE 

STEPS have been taken to test the authority of the city 
in refusing Chicago garage keepers the privilege of 
storing gasoline under alleys. The matter will go to the 
law department for an opinion, 'and if permission finally 
is refused by the department of public works legal action 
probably will be taken to ascertain if the city has any dis- 
cretionary power so long as the applicants tender the rate 
provided for in the law for use of parts of the public 
street. 



A motor bus line is to be operated between Marys- 
vale and Panquitch, Utah. 



MOTOR BUSES FOR COLUMBUS 

CAPITALISTS of Columbus, O., are considering the 
formation of ^ company to operate motor buses every 
ten minutes on two of the main thoroughfares of the 
city. The fare is to be five cents. Night and day service 
is to be furnished if the project is carried through. Both 
streets are asphalted and "are about five miles long. They 
tap a densely populated residence district. 



WHERE FUEL IS COSTLY 

THE cost of gasoline in Cuba varies from 30 to 34 
cents a gallon, according to grade. Alcohol, on the 
other hand, costs but 8 cents a gallon. 
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Motor Mail Delivery 

Rural Mail Carriers Anticipate Favorable Outcome of Test of Specially Designed Vehicle 



RURAL mail carriers, who are now numbered .by the 
thousand, regard with unusual interest the prospect 
of being granted official permission to cover their routes 
in an automobile which will be cheap in price, speedy and 
serviceable both in winter and summer. The accompany- 
ing illustrations show the type of vehicle which the Wash- 
ington postal authorities are willing its makers should test 
in order to demonstrate its fitness for the service in con- 
templation. 

It is not to be inferred from this, however, that, in 
the event of the test being successful, governmental per- 
mission will be granted for the promiscuous use of the 
machine on rural mail routes. Manifestly there are routes 
to be traversed where the machine would be at a disad- 
vantage if the highway conditions were not suitable for 
its employment. It would, for example, be folly to use 
a motor vehicle on dirt roads which in winter were so 
deep with mud or snow as to make traction by any means 
well nigh impossible. Only carriers with routes having 
sound road surfaces, therefore, are Hkely to benefit by the 
proposed improvement in the means of locomotion. 

The machine to be tested has been especially de- 
signed to meet the requirements of rural postal service. 
Routes in Virginia and Maryland have been chosen for 
the demonstration, the latter being typical of the average 



country road when in good condition, but the former 
being of quite an opposite character. The vehicle is to 
be tried out, therefore, under favorable and unfavorable 
conditions, although one naturally concludes that its per- 
formance under decidedly adverse conditions will not 
affect official judgment in pronouncing upon its utility 
in service to which it is well adapted. 

The postal authorities very properly attach great 
importance to regularity of mail delivery and collection. 
Heretofore they have not regarded the automobile — such 
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a vehicle as a rural mail carrier might, with his contract 
allowance of $600 a year, be in position to purchase — as 
being as reliable as the horse. This opinion, however, 
does not square with the facts if we measure reliability 
by the power to perform work expeditiously and satis- 
factorily under normal conditions of service. The in- 
terchange of horses and automobiles should be a funda- 
mental of rural mail delivery so long as highways are 
at certain seasons more suitable for one than the other. 
There are few rural carriers who, if they purchased $750 
automobiles, would fail to double their earning capacity 
by selling the leisure the superior speed would afford. 
Confined to the use of the horse their earning ability is 
necessarily limited by its inferior capacity for travel. 




If the forthcoming test of the machine proves satis- 
factory rural carriers can buy automobiles of its class at 
$400. The vehicle is built like a buckboard. It has a 
G hp. gasoline engine, load capacity of 500 pounds, fric- 
tion drive, and mileage on a single supply of fuel far in 
excess of the average mail route. 

In front there is a compartment divided into large- 
sized pigeon holes for the various classes of mail. A hinged 
door closes over this cabinet, protecting the contents from 
rain or snow. The design of this compartment, however, 
is tentative, and alterations may be made to conform to 
the necessities disclosed by actual service. 



REDUCED MOTOR BUS SPEED 

BERLIN'S police have ordered the speed of motor 
buses to be reduced, on the ground that their com- 
paratively high rate of travel was a source of danger to 
traffic generally. 

There is at present only one line of motor buses in 
Berlin, and this extends along the Freiderichstrasse, a 
busy main thoroughfare, which is very narrow at parts. 
The vehicles have been making this journey in 23 minutes, 
but henceforth they will have to do it in 26. As this new 
schedule comes within seven minutes of that laid down 



for the horse-drawn buses, the chief advantage of the self- 
propelled vehicle practically disappears. The police order 
comes as a surprise to persons who have watched the 
motor bus at work. The pace was not furious; neither 
could the drivers be said to handle their vehicles at all 
unskill fully. The buses skidded at times on a greasy road 
in turning to avoid collision, but on the whole they ran 
smoothly enough. Berliners make too much use of the 
brake. A brake has to be fitted to every horse-drawn ve- 
hicle. 



''LOW CONSUMPTION" GASOLINE TANK 

IMPRESSED with the necessity for establishing a low 
fuel economy one of the competitors in a recent con- 
sumption test held in France fitted his vehicle with a false 
tank, containing gasoline in excess of the quantity per- 
mitted under the rules of the contest, and was highly 
complimented upon the very remarkstble performance of 
the machine. The deception became known, and it is 
now being urged that in all future consumption tests the 
fuel tanks shall be exposed on all sides and shall be cut 
up immediately after the close of the competition. 

The tank which gave rise to this scandal is of rec- 
tangular form, as shown, and is filled through the apert- 
ure O. It contains within itself a supplementary reser- 
voir, a, b, c, d, e, f, g, made with the side c e inclined, so 
that the judge's testing rod introduced into the filling 
hole passed the inner tank anglewise, as permitted by the 
orifice O, and met with no obstruction. A small orifice 
is made at N, and above another at M, carefully hidden 
and made near a joint. 

Before the start the judges filled the tank (the total 
capacity of which is fifty liters). The filling of the whole 
tank was easy enough, for when the spirit attained the 
level of the small orifice N it entered the false tank, from 
which the air escapes by means of the small hole M. The 
whole fifty liters having been poured in, the orifice O 
was closed and sealed. When the gasoline had fallen 
below the level of the hole N, and the contents of the 




false tank had passed into the tank proper, some excuse 
was made to expose the top of the tank and surrepti- 
tiously seal the hole M which resisted the passage of air. 

The distance completed, the judges came to fill up 
the tank afresh, and noted as the amount of fuel consumed 
during the journey the quantity they then introduced. 
But the false tank being full of air, which could not escape 
as heretofore by the hole M, the actual consumption was 
recorded less the cubical content of the false tank. 
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Why Horses are Scarce 

Anal3^s of Causes Which art Contributing to the Unpopularity of Draft Animals 



FROM carefully compiled statistics it is evident that the 
number of horses which are being bred and imported 
annually does not keep pace with the growth of the popula- 
tion. This interesting fact, which has been apparent for 
some time past, is variously interpreted. Breeders and 
others of their ilk affect to believe that there would be 
no demand for automobiles if horses were plentiful. May- 
be not. It is certain, however, that if automobiles were 
plentiful there would be mighty little demand for horses. 

One can only conjecture upon the extent to which 
the use of the touring car and runabout has contributed 
to the decline of the horse. A cautious estimate of the 
number of automobiles employed in the service of pleasure 
puts the number at about 150,000. A statement going the 
rounds of the daily press, however, places the number at 
about 80,000. Manifestly, the last estimate is too low, 
as the product for the present year will likely reach 
50,000 machines, while the product for last year was fully 
30,000. There are the lean years prior to 1905 still to be 
reckoned with. 

It is customary with people who but superficially 
observe the course of the power wagon movement to 
remark upon the evident scarcity of commercial motor 
vehicles, of which there are in all probability about 4,000 
in use at the present moment in this country. The sig- 
nificance of these numbers, however, is considerably en- 
hanced upon remembering that each machine has proba- 
bly displaced three draft animals. Let us assume that in 
a city with a population of 500,000 there are 10,000 horse 
drawn wagons. If we preserve the ratio of substitution 
mentioned above a little more than 3,000 power wagons 
would perform their functions. Five hundred power 
wagons would not attract much attention in such a city, 
and yet they would have replaced one sixth of the horse 
wagons. 

There are about 750 power wagons in the city of 



New York. The overwhelming preponderance of the 
horse drawn wagons causes the machines to be not par- 
ticularly noticeable, and yet upon reliable authority we 
learn that they have taken the place of close to 3,000 
horse drawn wagons. It is not, however, by matching 
the numbers of one class of vehicle with those of another 
that the progress of the power wagon movement is deter- 
mined. The important facts to bear in mind are these: 
The power wagon is actually displacing horses; its use 
is spreading faster than its numbers would indicate to 
untrained observers; it is capable of being improved, 
which is more than can be said for the permanently in- 
ferior draft animal. The situation might be picturesquely 
described as a conquering march for the power wagon 
and a stubborn defense and retirement for the horse! 

In 1902 the population of this country was about 
78,000,000, the number of horses to every thousand of the 
population was 211. In 1905 the population was about 
82,000,000, and the number of horses to every thousand 
of the inhabitants was 208. These statistics are set forth 
with much complacency by horse breeders and others 
interested in the retardation of the whole automobile 
movement. They find comfort in the fact that the decline 
of the horse has been so slight, but they overlook the ex- 
traordinary commercial and agricultural activity which 
has resulted from the growth of population within the 
years mentioned, and which according to all known laws 
of commerce should have stimulated rather than dimin- 
ished the demand for horses. 

The truth of the matter seems to be that labor sav- 
ing devices of whatever kind — steam railways, electric 
railways, automobiles for pleasure, automobiles for bus- 
iness, stationary gas engines, motor farm machinery, etc., 
— are effectually robbing the horse of many important 
duties which till their introduction were as a matter of 
course performed by him. 



MOTOR SPRmKL£RS FOR BERLIN 

MOTOR street sprinklers are to be employed by the 
city of Berlin. One vehicle, costing $4,000 will be 
delivered within a month. Others will be bought later 
in the year. 

These municipal vehicles will have a tank capacity 
for 1,1*^5 gallons and an automatic device for registering 
the quantity of water sprinkled. Comparing areas the 
city of Berlin spends more money on street cleaning than 
any other city in the world. At least this is the opinion 
of the director of the street cleaning department, who 
goes on to say : 

'There is room for economy. Berlin's population 
exceeds two millions, but owing to the height of our 
houses — there are scarcely any with fewer than four 
stories — we get a comparatively small street area. The 



watering and cleansing might be done as effectively and 
more economically by means of automobile plant : at least 
I trust that our experiment will settle this satisfactorily." 



MOTOR WAGON SERVICE IN AUSTRALIA 

A COMPANY is being organized in Sidney, New 
South Wales, under the name of the Motor Carrier 
Co.. Ltd., capital $500,000. with the object of importing 
tractors, motor wagons, and motor buses, and conducting 
the business of carriers and contractors in and arpund Syd- 
ney and snch other districts as may be selected. 



The postmaster of Boston has applied for permis- 
sion to purchase one or two specially built motor vehi- 
cles to be used in mail carrying service. 
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Motor Wagons for Farmers 

Possibilities Which Lie in Co-Operative Purchase and Employment of Motor Vehicles 



OFFHAND one would be inclined to say that a long 
time must necessarily elapse before agricultural pro- 
ducers can make the motor wagon available. The high 
cost of the machine seems to be an insuperable barrier 
to its wide use among farmers. 

A little reflection, however, will show that the pros- 
pect it not nearly so distant as at first glance it appears. 
Co-operative buying, first advocated in England, has 
already made considerable headway, and in certain dis- 
tricts in the east, where large markets are conveniently 
located to farm lands, the desirability of employing motor 
wagons to haul fruits, vegetabjes and other food products 
has been actively canvassed of late. Speculation upon the 
utility and economy of motor vehicles in such service is 
helped by the following remarks from a foreign contem- 
porary which has given considerable thought to the sub- 
ject: 

"In a very large number of instances the purchase 
of a motor wagon considered as a private speculation, 
would not be justified, owing to the work being insufficient 
to keep it fully employed. It is in these cases that the 
principle of co-operation comes into play. A number of 
farmers, fruit-growers, market gardeners, etc., by combin- 
ing for the purchase of suitable vehicles, can run a regular 
motor service which will carry their products to town or 
railway stations with safety and expedition. The plan 
is one which is already meeting with no small measure of 
success, and we feel we are taking no great risk when 
we prophesy that, in the future, such services will be very 
important factors in the development of agriculture dis- 
tricts. 



"We have it on the best authority that many of the 
great railways are only too glad to have reasonable re- 
quests for such services put before them, and when this 
plan is adopted, even the burden of first cost is removed 
from the shoulders of the producer. It is one of those 
cases in which nothing can be lost by asking ; the request 
can only, at the worst, be met by a refusal. On the other 
hand, the saving of time in the collecting and transport of 
garden produce, fruit and the like, is of the greatest im* 
portance. 

"In those instances where the producers propose to 
take the matter entirely into their own hands, and, by 
slightly increasing their risk, save the carriers' profit, 
there are many points to be considered. There is the 
question of whether the light, fast van, carrying, say 
one ton, and averaging fifteen miles an hour, is more 
or less suitable for the special purpose than the five ton 
wagon, moving its heavy load economically but at a much 
slower speed. There is also the problem of supplying the 
vehicles with a useful load for the return journey, for by 
so doing the cost of transport of goods per ton mile may 
be greatly decreased, and a possible failure turned into 
an almost certain success. There is also the question of 
the choice of vehicles which are well designed and built 
to stand hard work. These and other matters require 
careful consideration. But if it appears that motor vehi- 
cle transport can be economically accomplished the op- 
portunity for acquiring it should not be permitted to pass 
for want of a little energy and initiative." 



LOW FUEL CONSUMPTION 

HAVING demonstrated during the recent commer- 
cial motor vehicle trials in France that its fuel 
consumption per ton mile was but .004 gallons the jury 
awarded first honors to the Latil avant-train. This train 
consists of a motor wagon with front wheels mounted be- 
hind the motor, and a trailer. 



MILITARY MOTOR TRANSPORT 

MUCH attention is being given to the subject of motor 
transport by the general staff of the Italian army. 
Trials are now being made with a military train composed 
of a motor wagon and several other vehicles as trailers. The 
trials are being watched by the chief of staff and are 
proving highly satisfactory. 



The proprietor of the stage line running out of Vine- 
land, N. J., has sold his horses and bought motor buses. 



Motor bus service now connects Altus with Man- 
gum, Oklahoma. 



GOOD GOVERNMENTAL POSITION 

CANDIDATES for the position of driver for the 
motor vehicle used by the U. S. Customs department 
in San Francisco were recently examined by the civil 
service commissioners. Eligibility was determined by the 
following requirements : Applicant to be at least 20 years 
old, experienced in operating gasoline cars of not less 
than 24 hp., familiar with the use of mechanical tools, 
and competent to care for the vehicle, make necessary ad- 
justments of disordered parts, and effect minor repairs. 
The position is worth $1,500 a year. 



The Automobile Transit company, of Milwaukee, 
which was recently formed for the purpose of operating 
motor buses between that point and various inland lake 
resorts, has filed its articles ©f incorporation at Madison. 
The capital stock is placed at $10,000. 



Two electric motor buses, each seating 20 passen- 
gers, will soon be operating in the parks of Cleveland, 
Ohio, under a privilege granted by the authorities. 
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Shortcomings of Drivers 

The Economy of the Power Wagon Exists Despite the Inexperience of Operators 



IT is absurd to charge the power wagon with the faults 
of its driver; to point to the shortcomings of the man 
as evidence of imperfection in the machine. As well 
deride the utility of the alphabet because schoolboys can- 
not spell. , 
It is the fashion of the hour to elaborate upon the 
difficulties which inexperienced drivers encounter in car- 
ing for and operating motor vehicles placed in their con- 
trol. Master}^ over anything in this vale of tears is not 
to be achieved without industrious study of the problems 
ir hand. In the matter under consideration the super- 
vision of competent executives is as necessary as instruc- 
tion to the young. 

These remarks are induced by the views of the 
writer who, in "Collier's," has for the second time con- 
sidered the field and usefulness of the power wagon. He 
laments the difficulty of obtaining "perfectly competent 
drivers" for commercial vehicles. He might as well sor- 
row because the moon is so inconstant. Philosophers make 
the most of what they have. None of us are Hkely to live 
to see the day when the "perfectly competent driver" will 
be in the majority. Railroads, at the end of almost a 
century of practice, have not yet trained the mass of their 
engineers to more than ordinary proficiency, but are still 
far from quarreling with the products of the locomotive 
works. 

It cannot too often be repeated that the economy of 
the power wagon is being demonstrated despite the short- 
comings of operators whenever it is put to service for 
which it is well adapted and given a reasonable degree 
of intelligent stable care. It persists and makes friends, 
not because of the difficulties which ignorant employees 
experience in caring for it, but because of its superiority 
to their studied neglect. 

"Collier's" writer exhibits the common fault of 
novices in attempting to assign particular spheres of use- 
fulness to the two dominant types of vehicles — gasoline 
and electric. The electric wagon, he declares, is the most 
suitable for city deHvery "on account of the simplicity 
of its driving apparatus which permits the employment 
of unskillful drivers." The lefthanded compliment un- 
doubtedly was well meant. It is not on account of the 
simplicity of its "driving apparatus" that the electric 
machine holds its place in general esteem, but because of 
the long experience which has been had with it and the 
undoubted advantages to be derived from employing it 
in large numbers. 

What the author describes as the "complex charac- 
ter of the mechanism of the gasoline vehicle" is, in his 
opinion, sufficient to justify only the employment of 
"skilled drivers" on wagons of this type. It would doubt- 
less cause him much astonishment to know that the aver- 
age driver of a gasoline wagon is not a whit better in- 
formed than himself. Such "skill" as he may possess can 
be imparted in a week or less by a competent instructor. 



So much of the article as a prudent counsellor would 
have cautioned "Collier's" to print is here reproduced, 
omission being purposely made of the amateurish re- 
marks on mechanical matters: 

It is needless to enlarge upon the numerous advantages 
involved in the use of the automobile for commercial purposes, 
since its economy, durability, even efficiency, depend very largely 
upon the man at the wheel. It is difficult to obtain perfectly 
competent drivers for commercial vehicles. As soon as a man 
has thoroughly mastered the intricacies of the machine and its 
management, he will "graduate," as an extensive user of commer- 
cial automobiles expresses it. He considers himself above the 
duties of a cart man, and will be content with nothing less than 
driving a touring car. Very many of the extensive users of 
power wagons prefer to have chauffeurs who are sufficiently well 
trained merely to drive the wagons, being directed to report at 
once any disablement or breakdown on the road, and under no 
circumstances to attempt repairing even the simplest mishajx 

The largest users of power wagons have adopted the plan 
of keeping regular classified accounts for each wagon, including 
such items as labor in driving, labor in repairs, time consumed 
in waits, time consumed in performance of duty, the number of 
trips per day, with mileage and tons weight carried, consumption 
of gasoline and oil, both in dollars and cents and in pints and 
gallons. All these items entered in the ledger give the total cost 
of maintaining each wagon. While this operation involves con- 
siderable labor in separately entering up all the charges involved 
in the care and operation of an automobile, it pays in the end, as 
enabling the owner to maintain a constant watch on the per- 
formance of the wagon, provide for the very best results in 
operation, and secure the highest return on his investment. 
Since the commercial automobile is, as the term indicates, a purely 
business proposition, the first point in which it must demonstrate 
its superiority to horse traction is in* the lower cost of performing 
given tasks, be they miles covered per hour or tons weight 
hauled. 

In comparing the expenses involved in maintaining one 
motor wagon, as compared with one horse wagon of similar draft- 
ing capacity, the superior economy is not apparent. Thus, accord- 
ing to the figures furnished by the Giicago Public Library, where 
account of expenses is figured down to the minutest item, the 
cost of a single gasoline wagon of one ton capacity averages be* 
tween $130 and $135 per month. As against this showing, the horse 
wagons formerly employed in the same service averaged $115 per 
month. In both cases repairs and drivers' wages are included. 
This might seem on the face to indicate the inferiority of the 
motor wagon in point of economy. The truth is, however, that 
four automobiles easily do the work formerly requiring seven 
horse wagons and twenty-one horses. The total monthly expendi- 
ture then is a maximum of $540 for the automobiles as against 
$805 for the horses, representing a saving of $265 monthly, or $3,- 
180 annually. Furthermore, in a day of eight hours one motor 
wagon can cover the distance of eighty miles at ten miles an hour, 
while the horse wagon could do no better than thirty-two miles 
at four miles an hour; the superior efficiency amounting to one 
hundred and fifty per cent for both speed and mileage. 

As a general proposition a motor vehicle should have a 
working capacity between two and three times that of a horse 
wagon of its own class. According to the claim of manufactur- 
ers and u<;crs the average is nearer three than two. 

Commercial vehicles arc propelled by electric motors or by 
steam or hydrocarbon engines. The electric is the most suitable 
for local work, such as city deHvery, on account of the simplicity 



Digitized by 



Google 



The Power Wagon, July 12, 1906 



11 



of its driving apparatus, which permits the employment of un- 
skilled drivers. It is largely unsuitable for long-distance work or 
for any run above twenty-five or thirty miles, on account of the 
necessity of periodically recharging the batteries. The gasoline 
wagons are, of course, capable of long-distance runs, and, accord- 
ing to the statements of numerous users, are equally suitable for 
local express and deliveries. Their only drawback is the com- 
plexity of their mechanism and the imperative demand for skilled 
drivers. 

To the present date commercial automobiles have been most 
extensively used in local and short-distance work, particularly for 
city and suburban deliveries, and in the heavier forms for local 
trucking. While numerous tests have demonstrated the ability of 
well-constructed wagons to render efficient service in long-dis- 
tance work, the matter is still in the experimental state. 

Briefly expressed the fundamental difference between high- 
way and railroad locomotion is the absence of any constant opera- 



tive condition. The railway locomotive, although employed for 
drawing loads of all weights at any speeds found suitable in giveo 
conditions, travels upon a track of steel rails whose physical con- 
ditions are constant. The road motor, on the other hand, must 
not only carry loads varying from the greatest to smallest weight, 
but also travel over every kind of road surface from an asphalt or 
wood-block street to a mud or deep-sand trail. This sort of thing 
inevitably complicates the designer's work, since he must be able 
to devise some means for accomplishing the ends of easy riding, 
such as will carry merchandise without injury, and good tractive 
qualities to suit ever-varying conditions. Experience warrants 
the statement that both the riding and tractive qualities of a motoi 
wagon are the best under heavy load, even on poor roads and in 
snow. The problem, therefore, is largely the demand for some 
form of compensating devices that will prevent injurious vibrations 
while running under light loads or on heavy roads. 



LEST WE FORGET 

ENEMIES of the gasoline vehicle, whose numbers in- 
crease as its success becomes more pronounced, are 
fond of dwelling upon the alleged unreliability of the motor 
and contrasting it unfavorably with the dependability of 
Dobbin. It is a fact, nevertheless, that there is a larger 
percentage of sick and incurable horses than there is of 
deranged and chronically ailing machines. It is of more 
importance, however, to remember that the causes of dis- 
order in a well designed motor can always be ascertained 
and remedied, which is more than one can say for the 
troubles to which horses are heir. 

The balky motor is anathema among horsey people. 
It is always a text for a sermon on the superior reliability 
of the draft animal — save the mark. It never occurs to 
these hostiles to consider that mechanical troubles, how- 
ever irritating and unexpected, are as sure to be remedied 
by skill as they are to be produced by ignorance. 

But what about the balky horse? What is the cause 
for its disability? What the remedy? And when by pure 
accident it is found who, from David Harum back to the 
first horse trader, has been able to disclose the physi- 
ological action it involves. It is a miracle when a balky 
animal is restored to motion. It would be a miracle if 
a machinist could not discover and repair the fault of an 
engine. 

Perhaps you don't believe that sorcery has to be 
exercised in overcoming the helplessness of a balky horse. 
Well, read this from an authority on the subject: 

Some years ago in Cincinnati, during the noon hour, in 
one of the busiest streets, a horse attached to an express wagon 
became balky. Many remedies were tried without effect. Pres- 
ently one of Cincinnati's best known horsemen came along. When 
he saw the trouble he smilingly asked for a stone, which was 
given to him. Then he asked the driver to lift up one foot of 
the horse, and with the stone he struck the shoe a number of times. 

"Now," he said to the driver, "get up on yowv seat and 
drive off." 

This the driver did, amid the cheers of the bystanders. 
The horseman said he had no idea why this made a balky horse 
go, but he had found it an unfailing remedy. 

There you arc. A conjurer's stone and confessed 
ignorance of its virtue, on the one hand; on the other, 



the principles of mechanics and their well understood 
application. Which is the more unreliable? 



HIGH OFFICIALS ARE INTERESTED 

IT is being publicly advocated by Italy's minister of 
finance that the state should undertake to maintain motor 
services for postal, passenger, and goods traffic where 
there are no railways. He urges that the revenue duty 
on gasoline be reduced when the spirit is intended for 
motors. 



A motor bus line will soon be operated between 
Bryan, Texas, and Covege Station. The vehicles will 
carry 16 passengers. 




London Motor Bus Ticket. 
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Heavy Vehicle Traction 

Last Article on the Importance of Good Roads for Heavy Motor Vehicle Traffic 

(By Lieut. Col. 6. Espitalier) 



THE price of fuel has an important bearing on the 
prospects of commercial transport, and also economic 
efficiency. In this respect the last exhibition showed signs 
of great improvement. In the omnibus section, the 24 
hp. De Dion, for more than 30 passengers, consumed 
0.470 liter of gasoline per kilometer; the Brille 0.400 of 
carburetted alcohol; that is about 0.02 per hp. in both 
cases. In the regulations for the military wagon compe- 
tition, held simultaneously, there was a very interesting 
clause saying that it would be desirable to employ kero- 
sene, gasoline, alcohol, carburetted or not, in the same 
motor. This possibility would greatly facilitate the ob- 
taining of supplies in different countries according to 
their resources. Several of the vehicles exhibited had 
motors of this adaptable type. 

Such is a brief sketch of the difficulties in the 
"heavy weight" problem, and the endeavors made to con- 
quer obstacles. Before concluding I must say a few words 
about road trains, which, though not always applicable, 
meet special requirements. They will come midway be- 
tween the motor lorry and the tramway. For military 
purposes road trains are also the best for the rearguard 
transports on campaign. 

The lamented Col. Renard invented a type of train, 
easily driven, and running with marvelous pliancy, even 
in the most crooked streets, with a train of ten to fifteen 
wagons. This is because all the wagons follow exactly 
* in the track of the tractor, describing the same curves at 
the same points. All these advantages are due to the two 
fundamental principles upon which the system is based — 
continuous propulsion and accurate turning. By contin- 
uous propulsion, I mean that each wagon moves of its own 
accord, the rotation of its driving wheels being governed 
from the tractor by a shaft divided into as many sections 
as there are wagons; the sections are connected by uni- 
versal joints. The tractor has not to exert a traction 
stress: it is meiely a works in which power is produced 
to be distributed to each wagon by the shaft. There is 
a gain in being able to lighten the tractor, as it then only 
needs adherence for its own propulsion. 

Thus, all the wagons move at the same speed, pro- 
vided that their wheels have the same radius and their 
couplings are not strained. They must be guided in the 
track of the tractor, which is done by the aid of the ac- 
curate turning device ; this consists of a coupling bar 
hinged at one end to the pin of the steering carriage in 
front of one of the wagons ; at the other to the draw-bar 
of the wagon in front. It becomes necessary to lengthen 
the rear of each wagon behind the underframe. Nothing 
could be simpler, but we pass in silence over many diffi- 
culties which Col. Renard had to conquer to make the 
system practical, which he did with that great ingenuity 
which gives such great value to all his inventions. 

It is a delicate and difficult matter to draw conclu- 



sions from what precedes. I have dwelt at length upon 
the difficulties of the "heavy weight" problem, and have 
demonstrated the many obstacles to finding a definite solu- 
tion. After this attack of pessimism, however, I alluded 
to all kinds of vehicles, from the delivery van to the 
heaviest lorry, performing an extremely difficult trial, run- 
ning almost continually for more than eight days on diffi- 
cult roads, which is a sufficient proof of their endurance, 
solidity of the mechanism, and the sureness and regular- 
ity of their running. 

As regards delivery vans, the type seems definitive, 
and they are utilized by all large business houses. The 
future will bring further improvements in wheels, tires, 
and the economic efficiency of motors. 

A French manufacturer stated that he .found horses 
preferable to motors for short journeys with frequent 
stoppages, but that, when the question is of regular or 
irregular transport of heavy goods for long distances, 
where speed is a matter of consideration, the motor wagon 
has no rival. 

It is astonishing that the motor omnibus has barely 
won its rights of citizenship at Paris, as in other capitals. 
However, lost time will be made up for. The Paris Gen- 
eral Omnibus Company has wisely decided to adopt motor 
buses on the more difficult parts of its system where extra 
horses are needed to ascend the heights of Clichy and 
Monmartre. 

There remain the lorry and dray, which are not yet 
perfectly satisfactory, perhaps owing to the weight, which 
increases all the difficulties; but, if we consider the pro- 
gress made since 1897, we can guess what the future has 
in store. Even though there may not yet be strict economy 
in operation, manufacturers still have the advantage of 
being able to double their field of action and to increase 
business relations. An outward trip of 25 miles is easily 
travelled by a motor wagon, which horses could not do 
without relays. Moreover, with a single driver, there is 
a continuous service — except meal times — of 10 hours 
daily, during which time, owing to the greater speed, four 
times the number of customers can be vfsited. These are 
sufficient reasons to open the gate to all hopes and thus 
complete the vast system which will make it possible to 
carry merchandise to the most remote places. 



RAILWAY OFFICIALS TAE^E ALARM 

STREET railway officials in Edinburgh, Scotland, are 
perturbed over the imminent appearance of 30 motor 
buses upon the streets. They declare that the vehicles are 
not needed. The city authorities, w^hich operate the street 
railways, seek to show that the authority to "regulate the 
traffic" inipHes the right to prohibit the employment of 
motor buses. 
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Gasoline Wagon Operation 

Tips to New Drivers and Caretakers About Things Likely to E^scape Their Attention 



ALEAK in the circulation of the cooling system is 
easily remedied if taken in time. Neglected, such a 
leak will cause the wagon to spill a pool of water every 
time it stops and so commit a nuisance hardly less reprehen- 
sible than dripping oil. A turn or two of one of the unions 
is usually enough to stop the leak. This should be done 
to all the unions on general principles once in so often, as 
the rubber or leather washers which make them water- 
tight gradually wear away, and the wear should be taken 
up. If tightening fails to correct the trouble the only 
thing usually needed is a new washer. The same remarks 
apply to the glands of the stuffing-boxes on the pump; 
they require taking up occasionally. If the pump still per- 
sists in leaking new gaskets are required. Unless the 
wagon has been unduly strained or been in collision, there 
will seldom be anything amiss with the cooling system 
other than the trivial and easily remedied defects just 
noted. It is surprising what a quantity of water will leak 
through an outlet that does not permit the passage of 
more than 20 or 30 drops a minute. 

Defective Trembler Springs 

Sometimes it will be found, after the wagon has 
been in use for a long period, that one of the cylinders is 
missing, and the fault will be traced to the trembler. This 
may be carefully adjusted to give a most inspiriting buzz, 
and it may be found when the plug is taken out that it 
sparks beautifully, and yet the engine will refuse to run 
on this cylinder when the other tremblers are held down. 
This does not often occur, but if it is found impossible by 
ordinary adjustment to persuade the cylinder to fire, the 
spring holding the free blade of the trembler should be 
examined. The trembler should be moved up and down 
very carefully to see whether the spring is as strong as 
the springs of the other cylinders which run all right. It 
will probably be found that the spring is weak; not so 
weak as to prevent continuous buzzing when the par- 
ticular plug connected with it is in circuit and the engine 
stationary, but sufficiently dead to prevent the quick break 
which should occur to ensure sparking when the engine 
is running. This can be remedied by cutting a little off the 
spring, so as to make it somewhat stronger. 

On Change Speed Gears 

If gears are made of metal of good and suitable 
quality, if the teeth are correctly cut, and particularly if 
they are reasonably handled, no trouble should be ex- 
perienced with the ratio reducing or differential gears. It 
is necessary to look carefully after the lubrication, and 
see that the gear cases are kept properly charged with gear 
oil or grease, according to the mandate of the maker. In 
addition, the gears should be carefully inspected every 
1,500 to 2,000 miles, to do which it will be necessary to 
empty the gear cases of oil and flush them with paraffin 
till they are quite free of lubricant, and the condition of 
the gear wheel teeth can be easily perceived. Should any 



of the wheels or toothed rings show signs of abnormal 
wear, and prove to be in a condition likely to bring about 
fracture under any more than ordinary stress, they should 
be replaced, or they may break up at some unexpected 
and most undesirable moment and ruin the whole gear. 
If such attention is given to the gearing it will always 
run sweetly and quietly, lacking that ear-offending noise 
vhich is audible evidence of neglect. 

Lubricating Pumps 

Often it is difficult to quickly force lubricating oil 
from the pump to the engine bearings or to the crank 
case, this being due to either too small a delivery hole in 
the tap fitted to the bottom of the pump or too small a 
delivery pipe. The remedy is obvious. 



MOTOR STREET SWEEPER 

THE motor street sweeper shown in the accompanying 
illustration was made in France and recently tested 
with success on the streets of Paris. The rotary brush is 
carried angularly. Its top half is covered by a hood to 
prevent the dust from rising. As a further precaution a 
sprinkler is carried in front of the brush, which dampens 
the surface of the road. As a still further precaution an 
additional sprinkler is carried at the rear of the brush. 




In the body is a 450-gallon water tank. The brush 
is driven by chain from a countershaft crossing the car 
angularly beneath the seat. The drive is from a jackshaft 
in front of the rear axle by shaft and bevel gears. 

The engine develops 12 hp., has two cylinders, is 
carried beneath the seat and connected by clutch with a 
three-speed and reverse sliding gear transmission. The 
forward speeds are 5, 7 1-2 and 15 miles per hour. If the 
brush is not required it can be elevated and thrown out of 
gear, permitting the machine to serve as a sprinkler. 

Wood wheels with steel tires are fitted. 



Two more rural mail routes are now being covered by 
automobiles — one beginning at Janesville and the other 
r.t Orfordville, Wis. 
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SUCTION GAS PLANTS 

THERE is more hope for users of internal-combus- 
tion engines in connection with heavy vehicular road 
traffic from suction gas plants than from alcohol. Much 
as we should like to be able to regard the possibilities 
of alcohol as coming within the range of practical politics, 
we are obliged to confess that the necessary minimum cost 
in England cannot be made sufficiently low to enable this 
fuel to exercise an effective and useful control upon the 
price of gasoline. 

The Royal Agricultural Society of England has 
this year conducted a series of trials, for these plants, with 
engines ranging from 15 to 20 hp. We discern, here, the 
beginning of developments which may lead to the intro- 
duction of internal-combustion engines with suitable suc- 
tion gas accessories designed to be accommodated in lorry 
or omnibus chassis. It has already been stated in our 
columns that experiments are being conducted to bring 
about the introduction of such systems, and success will 
confer the enormous benefit of cheap power upon road 
traction undertakings. 

The evolution of a suction gas plant capable of con- 
venient disposition in the frame of a road vehicle, which 
would not add undue weight to the structure, and whose 
parts would not be prohibitory for any other reason, 



might readily enough bring down the best of our present 
energy charges in motor bus operation by at least 60 
per cent. The prospect is, while by no means ignoring 
the difficulties yet to be overcome, a most alluring one. — 
The Commercial Motor, 



SEE THE GREAT WHITE LIGHT 

THE public is familiar with achievements in mere speed 
of passenger carrying motor driven cars; but the 
freight hauling power wagon is as important. In this, moder- 
ate speed, together with durability and carrying capacity, 
are the essentials. 

It is more than probable that the use of motor cars 
for the heavy draying of cities will displace more horses 
than will the use of the touring car or runabout. Their 
greater capacity, hauling from six to ten tons at a load, 
will thin the streams of traffic, by decreasing the total 
number of vehicles in the street at any given time, while 
their moderate speed, incident to economical operation, 
will prevent them from becoming a danger to pedestrians. 
Their development as a clean, sanitary, safe and cheap 
mode of internal transportation, will add to the comfort 
and the general desirability of city life. — Columbus Dis- 
patch, 



Information For Buyers 



Seven Ton Truck.— The Council Bluffs 
and Omaha Transfer Co. has purchased a 
7-ton gasoline truck made by the Four 
Wheel Drive Wagon Co., of Milwaukee, 
which in addition to carrying its own load 
is expected to pull a trailer carrying five 
tons. The wagon will make four trips daily 
across the Missouri River. 

A Problem Solved.— The Vinton Co., one 
of I>etroit's largest and most progressive 
building and interior finishing companies, 
swunja: in line and bought a motor truck. 
One of its officers says: "The problem of 
rapid transportation of material in cities is 
one which has worried the management of 
most large companies. The rapid growth 
of the city and the necessity of making long 
hauls to outlying districts has created the 
necessity of having some quicker service 
than is possible to attain with horse-drawn 
trucks. This caused us to look about for 
some means of relieving this condition, with 
the result that we have adopted the motor 
truck, and find that it easily does the work 
of three or four horse-drawn trucks. By 
this method of delivery of material we are 
able to please our customers and avoid 
keeping workmen waiting for material. We 
find the motor truck can make a round trip 
to outlying districts in 50 minutes, which 
would require a half-day for a horse drawn 
truck. It is our aim to keep abreast of the 
times and adopt methods, not only in trans- 
portation of materials, but in the produc- 
tion of it, which will give our customers 
the best possible service, and we believe 
that in the motor truck we have found the 
method for the delivery of material which 
is destined to take the place of horses and 
solve the problem of rapid transportation 
of material in cities." The truck was built 
by the Reliance Motor Car Co., of Detroit. 



A Significant Change. — George W. 
Bennett, generally regarded as one of the 
ablest sales managers in the automobile in- 
dustry, has resigned from the Thos. B. Jef- 
frey Co. to take charge of the sales depart- 
ment of Knox Automobile Co., of Spring- 
field, Mass., which latter concern was 
among the first to make motor trucks in 
this country. 

4^ 

Eliminating Error. — W. G. King, me- 
chanical engineer, who for the past nine 
years has been manager of the Iroquois 
Iron Works, Buffalo, N. Y,, is now asso- 
ciated with the James Macnaughtan Co., 
who, as sales agents and engineers, have 
exclusive control of the electric vehicle pro- 
ducts of the following factories : the Rech- 
Marbaker Co., Philadelphia; the Pitts- 
burg Motor Vehicle Co.. Pittsburg; the 
Brunn Carriage Works, Buffalo, These last 
mentioned concerns are prepared to design 
and construct electric commercial and pleas- 
ure vehicles especially adapted to the use 
for which they are intended. So many ve- 
hicles have been made and put into opera- 
tion which had merit in themselves, but 
were never suited to the work they were 
given to do, and so many errors have oc- 
curred which have marred what otherwise 
would have been decided advantage in econ- 
omy and efficiency to the owner, that the 
James Macnaughtan Co. combine the seK- 
ing and the engineering, with a view to 
eliminating such err^s. 

Late Chicago Recruits. — Several 
Chicago concerns have purchased wagon? 
from the Kansas City Motor Car Co., of 
Kansas City, Mo. The Cable Piano Co. 
has bought two, one with 3,000-pound capa- 
city and the other with a load Hmit of 
1,800 pounds. Sears, Roebuck & Co. have 



ordered a 6-ton truck, which has a 60-hp. 
motor. M. O'Brien & Sons, dealers in art 
goods, have ordered a light wagon and 
Spielmann Bros. Co., vinegar manufactur- 
ers, have purchased another. 



Three Ton Mail Wagon. — The Knox 
Motor Truck Company, of Spring- 
field, Mass., is building a .3-ton gasolme 
mail wagon for the Mexican goveniment, 
to be used by the post office department of 
the city of Mexico. 



Three Ton Milk Truck. — The Wis- 
consin Condensed Milk Co. recently 
purchased a three-ton gasoline truck from 
the Knox Motor Truck Co., of Springfield, 
Mass., for service in New York City. 
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Municipal Wagons 

EUxmomy and Variety of Service Yielded by Vehicles Owned by City Corporations 

(Special Foreign Correspondence) 



BEFORE proceeding to a consideration 
of the gasoline vehicles used by British 
public authorities it will not be out of 
place to present figures showing the com- 
parative cost of running steam wagons and 
horses for refuse collection as obtained by 
John M. Brodie, the Liverpool city en- 
gineer. Mr. Brodie employs six steam 
wagons. His experience with them dates 
from the first practical beginning of me- 
chanical road traction in England, as dis- 
tinct from traction engine or road locomo- 
tive haulage. 

The experience which Mr. Brodie has 
acquired from the use of steam 
wagons will form the basis of 
comparison for the employment of 
gasoline vehicles for refuse collection and 
similar heavy work in Great Britain. He 
places the annual outlay for each vehicle 
at $1,950.82, but remarks that in the case 
of a new and up-to-date vehicle the item 
for repairs, included in that sum and men- 
tioned below, and the sum for renewals 
might be taken at $480, a reduction Which 
will bring the annual outlay per vehicle 
down to $1,470.82, or $52.80 less than the 
figures given in the last issue of this paper 
as the annual average charge on a 5-ton 
municipal steam wagon. 

Annual Charges on Five-Ton Wagon 

Mr. Brodie's details of annual charges 
per vehicle are as follows: 

Repairs, including renewals $ 656.96 

Wages of driver and assistant, in- 
cluding proportion of night men 



at depots 602.86 

Fuel, oil and stores 269.20 

Interest 3V2% and sinking fund at 

10% based on life of 10 years. 303.00 
Sundries, including insurance, 
establishment charges and contin- 
gencies 118.80 



$1,950.82 

In our figures given last week we only 
allowed for a life of just under 7 years, 
fixing depreciation at 15% per annum. It 
i.^ satisfactory to note, therefore, that after 
several years' experience Mr. Brodie is con- 
vinced that his vehicles will have a greater 
longevity. They average 245 days' work 
each per annum, thus leaving a wide margin 
of slack days during which the vehicles, if 
working, would be adding to the economy. 

Superiority over Horses 

The average time occupied in loading 



the Liverpool steam wagons is 80 minutes 
for each — the load on the motor being 9,500 
pounds and on the trailers 5,150 pounds. 
Each wagon makes four journeys daily and 
occupies 30 minutes running to the refuse 
destructor, 18 minutes tipping, and 27 min- 
utes traveling empty. Each round, there- 
fore, takes an average of 155 minutes. One 
horse and cart will only perform three 
rounds daily, taking 80 minutes to load with 
3,400 pounds, 58 minutes for the trip to the 
destructor, 15 minutes to tip and 50 min- 
utes on the empty journey, a total of 203 
minutes. 

The steam wagon in 10 hours and 20 
minutes collects 58,400 pounds of refuse 
and disposes of same, while a horse and 
cart requires 10 hours and 6 minutes to 
collect and dispose of 10,200 pounds. As 
a matter of fact the steam wagon and 
trailer sometimes carries a load of fully 8 







Comparing Horses With Motors 






The following comparison of costs gives an accurate idea of the economy of motor 


vehicles in Liverpool over various distances. 








Distance 


Number of 


Total of 
Hone Loadff 


Number of 
Motor and 


Total of Motor 
and Trailer 


Cost Per Ton 


Cost Per Ton 


in Miles 


Hone Loads 


in Tons 


Trailer Loads 


Loads in Tons 


by HorKS 


by Motor 


2>4 


3 


b% 


4 




$0.41i 


^.27 




4 


t)M 


4i 


33 


.33 


.24 


1^ 


5 


8i 


6 


44 


.26 


.18 




6 


lOH 


6 


44 


.22} 


.18 


1 


7 


12 


6 


44 


.18i 


.18 


}^ 


8 


13 


(5 


44 


.17 


.18 


H 


9 


15J4: 


6 


44 


.14i 


.18 



Digitized by 



Google 



2 



The Power Wagon, Jufy isr. joos 



torts. The average distance of each round, 
whether by horse or motor, is 4*^ miles. 
The cost of the motor per day we have al- 
ready found is $7.92, or 34 cents per ton. 
The cost of carting by. horse and cart is 42 
cents per ton, according to Mr. ^rodie's 
figures, which of couVse are absolutely ac- 
curate. - 

^ A Perfect Organization 

It will have been noticed that the organ- 
zation in Liverpool is so perfect that it 
takes no longer to load a steam wagon and 
trailer with 8 tons of refuse than it takes 
to load 1% tons of similar material in a 
horsed vehicle. The unloading of a motor 
and trailer takes a Kttle longer than the 
same operation with a horse and cart. A 
great gain is made by the motor and trailer 
in journeying loaded and empty. This is, 
of course, due to the superior speed of the 
motor, which consequently can cover a far 
greater area than horses, with the result 
that refuse is brought into Liverpool from 
greater distances and in greater quantities 




Municipal Four Ton Steel Dust Wagon Used in Rome, Italy. 



on the gasoline vehicle is heavier, but its 
cost of operation is somewhat less. Mr. 
Brodie has published the figures giving 
the cost of watering by horse and motor. 




Steel Dust Wagron Tipped. 



than before the motors were employed. 

As there is little to be gained by using 
the motors on the very short routes horses 
are mostly employed thereon. The motors 
are kept on the 3-horse load routes as long 
as there is sufficient work for them ; other- 
wise they are placed on as long distance 
journeys as possible. Some time might be 
saved the motors on the short distances if 
whenever possible they worked in concen- 
tric circles, on the plan we have previously 
suggested, leaving trailers to be loaded 
while the loaded wagons and trailers are 
being taken to the depot and brought back 
empty, the empty trailer being dropped 
where it could be loaded while the motor 
proceeds to load and pick up the other 
trailer. 

Economy of Motor Sprinklers 

With regard to street watering there is 
a greater analogy between the gasoline and 
steam vehicle, where continual employment 
can be found, than in the case of collecting 
street and house refuse. The initial outlay 



His steam water cart sprinkles a 32 foot 
road in one operation, whereas a horsed 
cart only sprinkles 16 feet at a time. The 
wide spread of the motor cart is obtained 
by mounting the tank high, or by using 
a lift pump to keep the head constantly at a 
level greater than the natural fall from the 



level of the water in the tank. The motor, 
therefore, has only to cover half the mile- 
age performed by horsed vehicles in watering 
a given area. The motor travels at 6 
miles per hour, while the horses travel only 
lYz miles per hour. One motor accord- 
ingly displaces 8 horses. 

Working in two shifts of 10 hours each 
per day, the Liverpool steam water cart 
covers 35 miles, equal to 656,000 square 
yards. Eight horses would cover between 
them 64 miles, but, as they would have to go 
over the road twice to water them effectively 
from side to side, the effective mileage 
watered would be just half the combined 
total distance run. Where, as on asphalted 
roadways, only the gutters are watered, 
there will be some loss of advantage of 
width of spread by the motor, but this is 
negligible because the whole width of the 
road has to be watered at intervals through- 
out the day. 

Proof of the Motor's Superiority 

On the Liverpool basis of $7.92 per 
working day of 250 days per year for run- 
ning and other charges of a power wagon, 
the cost of watering a mile of 32 feet wide 
road is 45c. by power wagon and 55V4c. 
by horses. The power wagon, owing to its 
greater load capacity, has to make fewer 
stoppages at the hydrants for filling up, a 
process which takes somewhat longer than is 




Municipal Sewagre Wagon Used In Cairo, Sgypt. 
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required for a horsed water tank; but the 
aggregate time during the day for filling the 
power wagon is less than the total time 
which would be required by horsed carts 
to fill with water to sprinkle the same area. 
The power wagon further economises time 
by requiring only an average of 10 minutes 
as against 30 minutes required by horses to 
run fy;om the depot to hydrant for water. 
Another 20 minutes is also saved by the 
motor on the return journey, as well as 
six or seven minutes gained while distribut- 
ing each load and returning empty. 

Egyptian Municipal Motor Wagon 

We illustrate a gasoline motor water cart 
or sewage wagon employed successfully 
by the municipality of Cairo in Egypt. The 
tank will carry 4 tons of liquid. When 
used for collecting sewage a steam appara- 
tus produces a vacuum for inodorously 
emptying cesspools. The tank can be filled 
in two or three minutes. The gasoline 
motor has two cylinders, horizontally fixed, 
and develops 22 horse power. Four speeds 
forward and one reverse are fitted to the 
machine, which has solid rubber tires on 
each wheel. The highest speed possible is 




Van Operated by Bradford Municipality 

fitted. 

Illustrations are also given of another 
municipal vehicle — a sheet steel body tip- 




Five Ton Steam Lorrey for Municipal Work, 
ten miles per hour. When used as a water ping cart driven by a 20 hp. two cylinder 
cart any desired sprinkling apparatus can be horizontal gasoline motor. Four speeds 



In Connection with Street Railways, 
forward, highest 10 miles per hour, and re- 
verse are provided as in the water cart, 
and solid rubber tires are fitted to the 
wheels. The machine works in Rome, Italy. 
For discharging the contents the body is 
pivotted transversely and is actuated by the 
special screw tipping gear fixed on the near 
side, by which the entire body can be in- 
clined to an angle up to 35 degrees. The 
load can thus be shot immediately out at 
the back, and for this purpose a door is ar- 
ranged at the back of the body. A small 
pivotted crane, it will be noticed, is fitted at 
the near side of the wagon and is used for 
lifting the dust bins from the street, being 
operated by an atttendant shown on the 
platform. When not in use the crane can be 
folded down as represented in the view. 

The Thornycroft gasoline water tank, 
also depicted, has a carrying capacity of 2 
tons, and is fitted with a 4-cylinder vertical 
gasoline motor developing 20 hp. 

{To be continued.) 




Thornycroft Municipal Watering Wagon — Capacity Two Tons. 
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Army Trials Abandoned 

Invitation to Power Wagon Makers to Participate in Maneuvers Brought no Responses 



DOUBTLESS the quartermaster general of the army 
feels that an affront has been put upon him by the 
manufacturers and agents to whom he vainly appealed 
for co-operation in an attempt to demonstrate the useful- 
ness of the power wagon in military transport, during 
the course of the summer maneuvers. Had he taken 
counsel with people who were competent to render ad- 
vice, he would either have abandoned the project before 
its failure led to humiliation or set about its accomplish- 
ment in a spirit a litle less humble than appears in the 
official invitation issued by one of his aides. 

A friendly counsellor would certainly have warned 
him against the employment of such a decoy as Captain 
F. P. Avery for the furtherance of his well meant but 
grossly misconceived design. Avery used the columns 
of a contemporary to let it be known that "the prize to 
the winner is without doubt one of the greatest induce- 
ments ever held out to a manufacturer in this country, 
for there is nd question that the auto-truck that enters 
this trial and performs the services required of it will 
be adopted as a part of the regular equipment of the 
United States Army, and when that happens the fortunate 
builder would better hurry home and enlarge his plant." 

This clearly implied that some sort of decisive test 
was to be made of the wagons which it was expected 
would be placed at the disposal of the quartermaster gen- 
eral. But as that officer was explicit in declaring that the 
service of all wagons was to have been requited by the 
payment of so much for every ton of freight handled, and 
did "not recommend that any vehicle for this freight 
transportation be purchased at this time," the captain is 
under suspicion of having resorted to questionable tac- 
tics in order to unnaturally stimulate competition among 
power wagon makers. 

The official invitation to manufacturers is a docu- 
ment which breathes profound caution. It is full of con- 
tradictions. It inspires and discourages. Its offer of 
compensation for service is ridiculous. The only redeem- 
ing feature about it is the liberality manifested in not 
confining the trials to the employment of any single type 
of motive energy. The more it is studied the more it be- 
comes evident that the war authorities need rudimentary 
enlightenment upon the subject of mechanical traction. 
Advantages to be presently derived from the employment 
of power wagons are obscured by hazy thoughts of 
"prospective values" and "more or less definite determina- 
tions" to be gained from actual experience. It is small 
cause for surprise, that, with such feeble encouragement 
as the invitation afforded, manufacturers who chanced 
to receive it turned to other and more substantial work 
and so missed the fortune which the sanguine Avery so 
temptingly dangled in front of them. 
This was the invitation: 



WAR DEPARTMENT. 
Quartermaster General's Office, Washington, D. C. 
Sir: In connection with instructions of the War Depart- 
ment for the maneuvers during the present summer I have the 
honor to submit the following: 

From time to time there has been much discussion in mili- 
tary circles as to the relative value of mechanical traction engines 
and animal motive power. In order to afford the advocates and 
manufacturers of automobile trucks and mechanical traction 
engines an opportunity to practically test their value in military 
operations, I recommend that, as in the movement of troops of 
regular army the coming summer the infantry will be required to 
march 200 miles and the cavalry 250 miles, each way, the quarter- 
masters contracting for such transportation service as may be 
necessary to accompany the troops be authorized, under proper 
restrictions from this office, to contract for automobile truck and 
traction engine service, provided it can be obtained at reasonable 
rates. 

While it is not believed that automobile or mechanical 
traction power can ever be made the chief reliance of the army 
operating in the field, at the same time it is believed that if the 
builders of such vehicles are given the opportunity, under such 
conditions as are proposed, during the coming summer, valuable 
points can be developed and the prospective value of such means 
of transportation be more or less definitely determined by actual 
experience. 

It is recommended that no limitation be placed upon the 
kind of motor or motive power to be used in this service, but that 
any manufacturer or owner desiring to enter the field be invited 
to submit suitable propositions for furnishing one or more tnicks 
together with the necessary personnel and fuel to provide the 
needed transportation. 

It is believed that this will at least afford a beginning in 
the matter of experiment with this class of transportation. 

It is not recommended that any vehicle for this freight 
transportation be purchased at this time, but that they be chartered 
or hired to carry their loads at so much per ton mile, the d etails 
to be submitted to the quartermaster general ; if he approves of 
the general scheme herein proposed, the chief quartermasters of 
the divisions be instructed as to the manner of employing such 
transportation. 

It is believed that the opportunity will at least l)e afforded 
all persons interested to enter the field in an experimental way. 
June 13, 1906. 

Assistant Quartermaster General. 

One will vainly scan the list of concerns which re- 
ceived copies of this invitation for the names of many 
reputable and responsible establishments which, in the 
event that the war department knew what it wanted, 
could execute large orders. Many firms which were actu- 
ally bidden to participate in the maneuvers never even con- 
templated the manufacture or sale of a power wagon. 
Some of them are so obscure as to give rise to the sus- 
picion that the quartermaster general was the victim of 
a practical joker. Naturally enough no aid was forth- 
coming for the trials. Invitations were sent only to the 
following firms: 

C. W. Motley, automobile livery, 344 Michigan Avenue, 
Qiicago. 

Green Motor Car Co., 1421 Michigan Avenue, Qiicago. 
Heidelmeir Automobile Station, 3210 N. Clark St., Chicago. 
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C. A. Coey & Co., 1322 Michigan Avenue, Chicago. 
Branstetter Automobile Co., 1466 Michigan Avenue, Chicago. 
Buick Motor Co., 1412 Michigan Avenue, Chicago. 
Electric Vehicle Co., 1332 Michigan Avenue, Chicago. 
Pardee-Ullman Co., 1218 Michigan Avenue, Chicago. 
Reo Automobile Co., 1323 Michigan Avenue, Chicago. 
St. Louis Motor Car Co., 1229 Michigan Avenue, Chicago. 
Tlie Winton Motor Carriage Co., 1255 Michigan Avenue, 
Chicago. 

Woods Motor Truck & Vehicle Co., 1418 Michigan Ave- 
nue, Chicago. 

Locomobile Co. of America, Michigan Avenue and •14th St., 
Chicago. 

The Cadillac Automobile Co., 1312 Michigan Avenue, 
Chicago. 

Chicago Automobile Mfg. Co., 3212 State St., Chicago. 
The Chicago Moto Cycle Co., 536 Wabash Avenue, Chicago. 
Western Motor Truck & Vehicle Co., 27 S. Clinton St., 
Chicago. 



Mournfully an aide of the quartermaster general 
informs us that as no responses have been received to the 
invitations issued, the maneuvers must proceed without the 
service of power wagons. P^erhaps it is just as well that 
the matter should have ended as it has, for the trials could 
have resulted only in the war department becoming con- 
vinced that vehicles well adapted to commercial work 
are not necessaiily desirable for military service. When 
power wagon manufacturers have more leisure, or when 
their work has become more highly specialized, they will 
doubtless be eager to demonstrate to the army authori- 
ties that the economy, utility and efficiency which is ob- 
servable from the employment of motor vehicles in com- 
merce can also be shown in vehicles designed for mili- 
tary purposes. 



MOTOR RURAL HAIL DELIVERY 

A I first glance it would seem that rural mail carriers 
could not, out of their small salary, afford to keep 
an automobile for conveying them on their rounds of duty. 
Nor could they if the first cost of the machine, or its sub- 
sequent maintenance, was unduly high. 

There are other matters to be considered, however, 
than the mere investment. Nearly all carriers, for ex- 
ample, are obliged to keep two horses, the daily trip of 
25 or 30 miles soon telling upon an inferior animal. In 
such cases it is fair to assume that $250 is sunk in horse- 
llcsh and $75 more in a wagon. Feed, shoeing, wagon 
and harness repairs, and other iterris of expense are, of 
course, not so costly as in a large city, but nevertheless 
they will total, for a two horse outfit, at least $25 a month, 
or $300 a year. 

As rural carriers are only paid $600 a year one- 
half of their salary goes to pay for the transportation of 
the mail^. 

Naturally, therefore, the economy of a low priced 
n^achine, if its superior speed will give them liberty for 
other employment than mail delivery, appeals to their 
business instincts. 

The maintenance of such a machine as was re- 
cently, successfully demonstrated in rural postal service 
would, barring accident, never be likely to exceed $200 
a year. If, then, the machine was placed in the car- 
rier's hands at $400, as we are led to believe will be done 
should the postal authorities sanction its employment on 



well-surfaced routes, the investment would be but slightly 
higher than at present while the cost of maintenance 
would be considerably lower. 

Besides, there is the prospect that the salary of rural 
mail carriers will be increased either to $800 or $1,000 
a year. In the event that the latter figures should be de- 
cided upon the purchase of a machine would be much 
simplified. 



A lural mail carrier in La Grange, Ga., is covering 
his 25 mile route by automobile. 



There are 80,000,000 horses on earth, according to 
the computation of a Belgian statistician. Probably the 
figures will never be so high again unless horses are 
bred for the table. 

\ 

The managing director of the largest motor bus 
company in Lx)ndon makes this declaration : "The motor 
bus is an expensive machine, but when I get one of these 
vehicles people forget that I dispose of twenty-four horses 
and the old omnibus, and the proceeds go a long way 
towards paying for the motor bus. I think that one of 
its greatest advantages lies on long services. Anything 
like twenty miles in a day for a pair of horses drawing a 
heavy bus is a tremendous strain on the animals, even with 
the rest which 'they must have on the following day." 




TraUer Used In Municipal Work Abroad.. 
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Causes of Failures 

When Economy is Not Realized Defective Structure is Not Necessarily Implied 



FROM time to time one hears of a power wagon, sim- 
ilar in all respects to hundreds of like construction 
giving thorough satisfaction to their owners, which 
neither affords the economy represented at the time of 
its sale nor the prospect of a close approach to it. In 
all ^uch cases it is safe to say that the fault does not lie 
in any defect in the vehicle. 

Both the successful and unsuccessful trucks of the 
last five years have been of identical design. Ordinary 
logic, therefore would appear to force the conclusion 
that the cause of every failure to realize the economy of 
a motor wagon must be due to misapplication of the 
vehicle to the service in which it is employed. This is 
not intended to imply that power wagons have not had 
shortcomings, and do not still have them; but almost any 
wagon of orthodox construction, if properly applied, 
will deliver merchandise cheaper than draft animals — 
and that is the real test. If, in spite of this circumstance, 
occasional failures occur, it follows that we must look for 
the cause elsewhere than in any peculiarity of the vehicles 
themselves. 

Unsystematic methods of investigation, both on 
the part of the buyer and seller, have been responsible 
for the bulk of apparent failures. Not enough pains have 
or are being taken to definitely ascertain the cost of 
draft animal merchandise transportation. Too fre- 
quently the merchant is ignorant of what his delivery 
really costs, while the power wagon salesman in such a 
situation, takes full advantage of this ignorance to draw 
comparisons between the service of the machine at its 
best and that of horses at their worst. Few make any 
effort to distinguish the economy to be derived from the 
use of one or two power wagons from that which might be 
expected were a more considerable number of them em- 
ployed, or the stable conversion made complete. Purchase 
and sale are both conducted from the point of view that 
the whole transaction is an experiment, the outcome of 
which is problematical. The experience of the past is 
ignored. 

Then, too, there is the harm of reasoning from a 
wagon's early performances that its splendid record will 
be uniformly sustained for a period of years, as if de- 
preciation was an item that should be excluded from 
power wagon accounting. No little injury to the in- 
dustry, and no small disappointment to purchasers, has 
resulted from the habit of imagining that expense of 
maintenance is a constant, that a brilliant beginning is a 
certain indication of future working expenditures. 

In considering the employment of power wagons 
it should be a cardinal rule to ignore the draft animal 
service it is intended to supersede, even to the extent of 
abandoning stable buildings and equipment. Rent, 
ground value, area and convenience of stable location 
are matters of the utmost importance. It is not the 
adaptation of a single power wagon to a single route 



that constitutes the study, but the employment of tmriy 
motor vehicles for the gross service. In short, the com- 
parison should be made between what it actually does 
cost to deliver a given amount of merchandise with 
draft animals and what under such limitations as arc 
unavoidable the same merchandise can be delivered for 
by the employment of power wagons. The advantages 
in favor of the latter, even on a ten years' basis, or, for 
that matter, any other period of time, will be found over- 
whelming. 

In investigating the actual cost of draft animal 
transportation pains should be taken to ascertain that the 
accounts produced really represent the necessary ex- 
penses of service, and have not been padded by accident, 
from tradition, or for the convenience or economy of the 
auditor. The greatest mistake that could be made at the 
present juncture would be to unduly exaggerate the ad- 
vantages of the power wagon in comparison with draft 
animals. The power . wagon needs no artificial book- 
keeping to demonstrate its advantages, if honestly in- 
vestigated. 

The necessity for this independent method of com- 
parison lies in the apparently instinctive adherence to 
tradition and traditional methods which seems to attach 
itself more or less to all of us. Power wagon failures 
have many times been due to no other cause than the 
desire which the active, but frequently unthinking, man 
has to operate an express train on a stage coach sched- 
ule, or to maintain a whip-stock on an automobile dash. 

The expense of operating power wagons, figured 
on the most conservative basis, will show an advantage 
over draft animal transportation if each is suitably ap- 
plied. There is no need, therefore, for exaggerating the 
advantage, especially if the exaggeration is based upon 
the difference between the early operation of a power 
wagon and its operation after the ordinary deterioration 
of all mechanism naturally begins. By the time the 
latter condition arrives the user of power wagons will 
no longer be comparing their performance with a highly 
inferior performance of the draft animal, but will con- 
trast the trifling annoyances of power wagon mainten- 
ance with the previous absence of them in the same 
vehicle. 



A motor stage line is to be operated between Sho- 
shoni and Lander, Wyo., for the benefit of homeseekers 
registering for lands in the She shone reservation. Each 
vehicle will seat 20 passengers. At first a railroad 
through the reservation was considered. It was impos- 
sible to secure supplies for building and this project was 
abandoned. The towns are 50 miles apart. 



A rural mail carrier in Plainfield, III., is covering 
his 26-mile route in an automobile. 
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Mail Delivery Tests 

Satisfactory Six Day Demonstration of Light Machine Over Difficult Rural Mail Routes 



POSTAL officials in Washington are now in possession 
of information which will materially aid them in de- 
ciding if the automobile is suitable for the needs of rural 
mail carriers, the summer tests, of which mention was 
made last week, having been concluded. The tests were 
conducted over routes in the District of Columbia, Mary- 
land and Virginia. 

The rate of travel on the first day's trial was con- 
fined to the speed of a carrier's horse — four miles an 
hour. The following day the rnachine was operated to 
demonstrate its superior speed, and an official of the rural 
mail delivery department rode in it to ascertain the fuel 
and oil consumption over the 23 1-2 mile route, note the 
behavior of the car, its suitability for postal work, and the 
road difficulties to be encountered, all of ^yhich observa- 
tions will later form the text for an official report. 

The route se;.lected for the second day's demonstra- 
tion is usually covered in six hours and forty-five minutes 
if a horse and cart is employed. The automobile made 
the trip, delivering 102 pieces of mail and collecting 35, 
and making 79 stops, in three hours and twenty minutes. 
The total weight of the automobile, carrier, passenger 
and mail matter was 1,000 pounds. The cost of transport- 
ing this load worked out at 8-10 of a cent per mile. The 
route was not particularly favorable to the machine, there 
being one 40 per cent grade and five varying between 25 
and 35 per cent. Muddy, sandy and corduroy roads 
abounded. In addition, there were fields, ditches and 
ravines, to be crossed. Still no difficulty was experienced 
in driving the machine over all obstacles. Its fuel con- 
sumption was 1 3-8 gallons of gasoline; lubricant con- 
sumption, 2-3 of a pint. 

For the third day's test another route, 22 miles long, 
was selected. The horse and cart schedule for this route 



is also 6 hours and 45 minutes. No attempt was made to . 
show the superior speed of the machine over it. The rpjutei 
has 4 miles of good pike road, 3 miles of laneways and 
15 miles of road composed of sand, clay and gravel. 
There is one grade of 8 per cent 1,800 feet long, one of 10 
per cent 500 feet long, one of 40 per cent 800 feet long, 
one of 5 to to 15 per cent 3,000 feet long, and other grades 
ranging from 5 to 25 per cent. The fuel consumption 
was 1 1-2 gallons; lubricant, 1-2 pint. 

By the use of the automobile three hours and fifty 
minutes were clipped off the time usually required to 
cover the 25 1-2 mile route chosen for the fourth day's 
demonstration. On this trip 193 mail pieces were deliv- 
ered, 18 were collected, and 105 stops were made. The 
fuel consumption was 1 1-4 gallons; lubricant, 1-2 pint. 

The fifth and sixth day's tests were conducted over 
a route 26 miles in length. On this route there are ten 
miles of good pike road, and three miles of laneways. 
Clay roads make up the remainder. The route has three 
15 per cent grades, one of 20 per cent and four of 40 per 
cent. A gain of three hours and eighteen minutes was 
made by the machine, which stopped 110 times, delivered 
231 pieces of mail and collected 17. Gasoline consump-. 
tion, 1 1-2 gallons; lubricant used, 1-2 pint. The fuel 
and lubricant calculations on this occasion were taken, not 
at the end of the regular journey, but upon the return of 
the machine to the garage and which really ended a 44 
mile trip. 

It is worthy of remark that during these tests no 
repairs or adjustments were made, either on the road or 
in the garage. The routes traversed by the machine are 
considered so bad as to make the» employment of two- 
wheeled horse carts necessary. The gauge of the machine 
was 42 inches. 




six-Ton Heavy-On Tractor, two Cylinder 25 hp. Mot or. Under Test on Very Soft Ground. Wheels 
Fitted with ''Spuds" to Assist the Machine In PvUlng Itself Out of a Hole. 
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Motor Bus Regulations 

Niature of the Police Control Which is Exercised Over London Motor Bus Traffic 



VERY imperfect ideas concerning the magnitude and 
importance of London's motor bus industry are 
gained by merely considering the number of vehicles 
which are employed or the daily cash receipts of any one 
operating company. 

On the routes where motor bus traffic is most in 
evidence a vehicle covers 120 miles a day, a double 
shift of conductors and drivers being imperative. The 
service is frequent and the number of passengers car- 
ried is very large. About 1,500,000 passengers are car- 
ried each week by all the motor bus lines, great and small. 
This is equal to about 80,000,000 passengers for the year, 
which is vastly more than the street railways of any but 
our largest cities cari'y, and is sixteen times more than 
the population of London itself. Naturally, therefore, 
the regulation of such a huge volume of traffic becomes 
a matter of very serious concern for the authorities in 
control of it. 

Although at present police supervision over motor 
buses operating in Ix)ndon does not extend beyond their 
behavior in service it has been hinted that it would be 
well if the police power also included the right to pre- 
scribe the structural details of the vehicles. 

A witness representing the motor bus and allied in- 
dustries, testifying before the investigating parliamentary 
commission, declared that interference of the nature sug- 



gested would seriously retard the improvement of the 
vehicle. At the present moment, he went on to say, it 
is largely a matter of opinion at to what is best in any 
of the many features of motor bus construction, frame, 
tires, motor, axles, driving gear, springs, etc. Vehicles 
have been placed on the road with a live axle drive by 
bevel gear, with a live axle drive by central chain, with a 
fixed axle and double chain drive, and with a fixed axle 
and gear drive, and no competent engineer is prepared to 
say, at the present time, that any one form of drive has 
clearly proved its superiority over the others. Similarly 
with motors and transmissions. 

The authorities might, if given the power suggested, 
prescribe that an axle should not be less than three inches 
in diameter. In that case a manufacturer might consider 
that his responsibility ceased when the axle was made to 
the dimensions specified, and might not take due precau- 
tion with regard to material. It is, of course, quite pos- 
sible to make an axle of two and a half inches diameter 
which would be infinitely stronger than an axle of three 
inches diameter, by using superior material. 

The prevailing opinion at the inquiry was that the 
police should be empowered only to specify the trials 
which a public service vehicle should undergo before be- 
ing licensed. It should be sufficient for a vehicle to pass 
such a test without considering the means by which the 




Londo;i's MotQ.r Bus Routes 

TWO weeks ago there were 5(H) inoior buses in active commission in London. P,f the principal carrying companies one now employs 
l.W veliicles, another «2 and a third 80. The accompanying map shows the extent of territory covered, each service being indi- 
cated by a h'ne and the numerals against the routes implying the number of motor buses moving every hour in each direction. The de- 
velopment of this form of traffic is one of the most remarkable features of the commercial motor vehicle movement. 
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result is obtained. The test, however, should be repeated 
at intervals under the observation of a competent en- 
gineer. 

Remonstrance was also made before the commission 
to the limitations put upon designing engineers in their 
efforts to produce public service gasoline motor cabs. 
It was explained that dimensions of doors and seats be- 
ing similar to those of horse drawn cabs, make it impos- 
sible to construct a four-seated motor vehicle in conform- 
ity to the police regulations unless a live axle drive is 
employed, the regulations not permitting a door to be 
shaped to clear the sprocket wheel and chain casing. 
Having regard to the fact that such motor vehicles are 



in their infancy, all possible latitude should be allowed so 
that every improvement could be tried and the ultimate 
form left to natural selection or the survival of the fittest. 

F'urther, having regard to the rapid progress of 
motor engineering, all regulations should remain in force 
for twelve months only, and should come up for system- 
atic revision at the end of that period. As a very heavy 
item in the working of motor omnibuses was the cost of 
renewal of rubber tires, the wording of the Heavy Motor 
Car Act should be modified so that wooden and 
other tires could be tried to see if they would suit the 
conditions of motor omnibuses and motor cabs. 



COSTLY HORSE SERVICE 

THE management of one of the big hotels in Hot 
Springs, Ark., is about to employ motor buses for 
the transportation of guests to railroad depots. At pres- 
ent four-horse coaches are used. Sixteen animals are re- 
quired to keep the service up to normal efficiency. The 
route is very hilly, a rise of over 1,000 feet occurring at 
different stages of the journey. Roads are poor in that 
part of the country. In rainy weather the adobe soil clings 
to the wheels so badly that the coach driver is often com- 
pelled to stop and clean off the sticky mud before making 
a fresh start. 



The brakes of a British motor bus, plying between 
London and Brighton, having failed to act, the machine 
ran down a steep hill, was overturned, and ten passengers 
were killed. 



A FEEDER TO RAILROAD SERVICE 

CON'SIDERABLE express matter is carried between 
Aurora and Elgin, 111., by the Aurora, Elgin and 
Chicago electric railroad. To facilitate its delivery to the 
interurban express car the company has recently commis- 
sioned a power wagon, which makes two trips each day 
to the limits of Aurora. The service was only recently 
commenced, but is already proving very satisfactory. 



Whitestone, N. Y., and Flushing, S. I., are now con- 
nected by a motor bus line. Only one vehicle, carrying 
50 passengers, is in operation at present, but more will 
soon be put in commission. The fare is five cents. The 
railroad fare is nine cents. 



The purchase of motor police and fire patrol wagons 
is being considered by the Pittsburg authorities. 




Employed in the Service of a Large Columbus, O. Establishment. 
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Rail Motor Cars 

Both Steam and Electric Roads Actively Engaged in Their Development 



BOTH steam and interurban electric railroad companies 
are so thoroughly impressed with the modern develop- 
ments of motor traction, arising from the general use of 
automobiles, that their master mechanics are being urged 
to investigate the advantages of other available methods 
of transportation than are now commonly employed. 

The competition between steam and electric roads 
is very keen just now, not merely in the matter of passen- 
ger transportation, but because the latter threaten within 
the year to haul train load freight in certain districts which 
are now badly served by the former. The handling of 
light freight and packages by the interurban roads has 
been so successful and remunerative that the question 
cf handling carload lots is naturally next in line of suc- 
cession. Indeed it has been successfully accomplished 
by a few roads, but the adoption of a general plan of 
carload freightage over connecting lines is yet to be 
worked out. 

Of course the steam roads are inclined to laugh 
at such pretensions. One of their representatives says 
he will give the electric lines eighteen months in which 
to discover that they are not only poorly equipped to handle 
carload freight, but that the attempt to do so will prove 
disastrous. By way of reply to this taunt the electric 
roads declare that interurban roads will be hauling train 
loads of coal from the coal fields in Indiana within another 
twelve months. Nor is this all. Ships will be met on the 
shores of Lake Michigan and barges on the Ohio river, 
and their loads transported to destination over inter- 
urban tracks. 

That neither party to this struggle intends to rely 
upon present motive power is plain from the discussions 
at their councils. Both sides evince the deepest interest 
in the application of the gasoline engine to rail transporta- 
tion. Its economy is conceded in service to which it is 
suited. At a recent meeting of steam road master 
mechanics a committee, appointed to consider the ad- 
vantages of operating unit cars instead of trains and the 
sub itutibn of some other form 
of power than steam, reported a^ 
follows: 



In response to a demand from 
railroad managers for a .mt^tor 



car to operate on branch lines and in special situations, there h^is 
been, recently a development of motor cars employing gasoline 
in an internal combustion engine, this engine either directly driv- 
ing the ciar or driving a dynamo to generate current to l>e used 
for driving motors in the trucks. Some builders interpose bat- 
teries between generator and motors to store the current when 
it is not all needed for propulsion, and to assist in starting on 
grades when the generator capacity may be insufficient. There is 
very great flexibility and convenience in this combination, but 
it is attained at very considerable expense and complication, and 
requires unusually skilled attendance, not commonly available 
in railroad service. 

It is recognized that the so-called motor car, one carrying 
its own motive-power plant, whether gasoline, gasoline-electric or 
steam, occupies a distinct field of usefulness. On many branch 
lines now existing, where travel is light, and on new extensions 
into unsettled country where the business will not return a profit 
on steam train service, it would have to be run at a loss until 
a sufficient business was induced or built up by the travel facili- 
ties afforded. These situations are the distinct field of the motor 
car, which can be operated for less per car-mile than by reg^ular 
steam train or electric methods until the volume of business will 
warrant the regular transportation method. 

The use of motor cars on the Union Pacific is picking up 
passengers on branch lines, and in delivering passengers at con- 
necting points. For through trains the service of these motor cars 
is exceedingly lucrative. The matter of giving the branch-line 
patrons of any steam road increased service, with more frequent 
trips per diem, is very much appreciated by the local community, 
and their good will is beneficial. 

On the hypothesis of the same density of traffic, with the 
same class of service as would be encountered on one of the ordinary 
branch lines of the territory west of the Missoyri River, the cost 
per mile for steam service, equipment consisting of two cars and 
a locomotive, would be about 24 cents. 

Electric service, consisting of one car and trailer, figuring 
that the density of traffic is sufficiently regular to support same 
seven days in a week, is estimated at about 18 cents a mile. 

Gasoline service (mechanical-drive only considered), con- 
sisting of one car and trailer, with baggage, mail and express 
service, would cost 15 cents per mile. The latter,, of course, would 
be independent of whether service was six days or seven days per 
week, the cost simply depending upon the service rendered. 

Managers of steam railroads, entrusted with the 
direction nf large vested interests, are Hattttally very con- 
servative about making what would appear to be radical 
changes in their equipment. Therefore, while they realize 
the limitations of the steam loconi0liye^ia.siiltorbaii and 




Driving Mechanism of Gasoline Street Car, 
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Elevation and Plan of Gasoline Street Car. 

interurban service they will, before stringing the trolley 
wire over their tracks, try out pretty thoroughly the in- 
dependent motor car, which holds out alluringly the sug- 
gestion of interurban service without power house, with- 
out the track bonding and without the external transmis- 
sion circuit. This try-out will materially help in defining 
the true field of the self-contained car for steam railroads. 

Street railway companies, urban as well as inter- 
urban, are evincing much interest in the self-contained 
unit rail car.* A gasoline car, of which illustrations are 
shown, has operated for some time in a Scottish urban 
service. Its engine develops 24 h. p. The car, fully 
loaded with 50 passengers, moves at a speed of 15 miles 
an hour. The car is built on the double deck plan and 
empty weighs about five tons. It is capable of ascending a 
grade of 1 in 15. Power is transmitted by means of a large 
diameter friction clutch, thence through a special com- 
pound starting gear and suitable gearing to the axles, no 
chains being employed. The gear box is merely a drum 
held up with a pair of shoes drawn tight by a lever from 
the front of the car. Pulling this lever over tightens the 
shoes on the drum and holds it so as to allow the internal 
gear to work and act as a driver; pulling it further over 
releases the shoes and allows the gear to drive direct from 



the engine. This is for forward motion. To drive the car 
backward the driver disconnects his handle and takes it to 
the other end of the vehicle, and performs the same opera- 
tion over again by a lever running on. the then forv^ard 
end of the car. V - 

The cost of running this vehicle, including wagqjsl 
of motorman and conductor, is about 18 cents a mile. A ' 
day's run averages between 70 and 100 miles. 



GASOLINE RAIL MOTOR CARS 

rIE seven gasoline cars built at the Union Pacific's 
shops in Omaha are ernployed in. the folIowingi.lierv-% 
ices: Cars 1 and 2 make a round trip daily on the br$iTch 
between Kearney and Callaway, Neb., 65 miles. Car 3 is' 
in regular service on the Southern Pacific between Hous- 
ton and Galveston, Texas, 57 miles. Car 4, after temporr 
ary service on the Kearney branch, is now running pn ' 
the Oregon Railway and Navigation line out of Portland, 
Ore. Car 5 is running out of Los Angeles, and car 6 is 
running between Leavenworth and Lawrence, Kas., mak- 
ing a round trip of 68 miles daily. Car 7 is now running 
on the Erie road. 



The cost of maintaining rubber tires on Lon- 
don's big motor buses is steadily falling. At first it was 
four cents a mile. Now it is three and one-half cents. 
This relatively high cost is justified, however, by the 
fact that the average number of passengers carried by 
these vehicles is almost 900 per day. 



During the month of June, out of a total authorized 
capital of $2,575,000, for public service motor vehicle 
transportation in London, the sum of $1,725,000 was. 
subscribed. 



The Aurora, Elgin & Chicago electric railroad has 
installed an automobile service in Aurora between the 
terminal station and the city limits. Twice each day 
the motor car makes the trip to the limits with express 
matter for the interurban express car. This service ^ wis 
only recently installed, but it has proved very satisfactory. 




Brake and Other Mechanical Details of Qasoline Street Car. 
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Stable Economy 



Low Stable Administrative Charges Resulting From Employment of Electric Vehicles 



STABLE costs are very seldom early considered by the 
executives of establishments which are groping their 
way to the employment of large numbers of power 
wagons. Usually, unless advised by experienced counsell- 
ors, they pause upon coming to the greater speed or 
load capacity of the machines, the reduced wages to be 
paid to drivers as a result of the lessening of their num- 
bers, and seek to measure economy by these factors alone. 

It is from such superficial study also that they 
endeavor to judge between the advantages of the gasoline 
and the electric wagon. 

Administrative stable costs largely determine 
whether electric or gasoline wagons should be employed 
in an extensive service where mere working conditions 
might seem to indicate the balanced use of one or the 
other type of vehicle. 

If the electric wagon had only its inferior mileage 
to recommend it to purchasers, it is certain that it could 
not, in the face of the stiff competition offered by makers 
of gasoline machines, hope to justify its supremacy both 
in numbers and the variety of service in which it is 
employed. What, then, are the special attributes which 
give it rank and entitle it to consideration? The most 
important is the low cost of caring for a quantity of 
them, which, done into different language, spells low 
administrative stable costs. 

Enthusiastic admirers of the electric wagon are 
fond of remarking that a competent caretaker can super- 
intend the charging and repair of one hundred storage 
batters as easily as he can give attention to ten. Instances 
where the accuracy of this statement might be tested are 
rare in power wagon practice. They exist however. 

Take the Babcock Electric Carriage Company's 
garage, in Buffalo, as an example of what stable adminis- 
trative economy is afforded by the employment of electric 
vhicles. While the 100 machines which are at this 



moment stored on the floors of this establishment are. it 
i« true, exclusively employed for pleasure, it is none the 
less the fact that the care which they require is fully up 
to that which would be needed for one hundred light 
commercial electric vehicles. 

One man, drawing wages at the rate of $15 per 
week, wholly superintends the mehanical upkeep of these 
machines, repairs and adjustments being rather incon- 
siderable in vehicles of this class. The foreman of the 
battery room is on the pay roll at $20 per week. He is 
supplied with two assistants, one of whom looks after the 
batteries m the cars, while the other attends to the charg- 
ing and performs other duties not strictly related to the 
maintenance of the batteries in the cars. These two bat- 
tery room assistants are also occupied in assembling new 
batteries. In reality, therefore, only the wages of the 
foreman and one of his assistants, each of whom is paid 
$12 per week, should be charged as expense against the 
battery room. In addition to the services of the help 
above enumerated, three vehicle washers are employed, 
the total of whose wages amounts to $35 per week. 

Thus the total of wages for the care of one hundred 
electric machines is found to be $94 per week. All of 
the vehicles in the establishment under consideration arc 
as actively employed as would be the case if they were 
in regular coniercial service. 

It would be invidious to compare the low stable 
administration costs of this establishment with those which 
attend an establishment of equal size having nothing but 
gasoline vehicles on its floors. It is enough to say that in 
all probability one high priced expert would be required 
to care for every ten vehicles, and that this ratio might 
be decreased as the vehicles aged and developed the in- 
firmities to which mechanism of all kinds is subject as it 



ages. 
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Gasoline Wagon Operation 

Tips to New Drivers and Caretakers About Things Likdy to Escape Their Attention 



Ir is not easy to account for all coil troubles, as close 
inspection does not always immediately disclose the 
cause of interrupted action. Temporary interruption of 
the circuit at the platinum points, however, causes most 
of them. The most minute speck of foreign matter will, 
of course, interrupt a low tension circuit, and no current 
can pass. A particle of dust or grit will do it, and obvious- 
l) this points to the necessity of having a well fitting 
dust-tight cover to the coil case. If the contacts are of 
perfectly pure platinum they should not blacken or 
foul, but should a deposit form through faulty contacts 
it is likely to cause trouble. There is only a very light 
pressure between the contact points or surface; and any 
fouling is fatal to working. There is also the possibility 
of having the adjustment of the contact screw too lightly 
set; then, after a time, when the platinum becomes worn, 
a vdry uncertain contact occurs. It will usually be found 
that in ^ case of this kind the be^t of the engine will 
gradually become more feeble. 

Loose and leaky Sjkark Plugs 

Spark plugs with loose and leaky centers are by 
no means uncommon, but few try to discern and remedy 
the cause of the trouble. More often than not the source 
of breakage can be traced to the insulated wire pend- 
ant from the plug terminals, or to the wires from the 
overhead stay to the plugs, which transmit vibration 
which results in a breakage. There is one method by 
which this transmitted vibration can be entirely obviated, 
and the life of the plug increased considerably. It is 
to solder a fine coil of iron or other wire to the end of 
the high-tension cable, support the cable firmly, and con- 
nect the remaining end of the coil to the plug terminal. 
In this manner the weight of the cable is taken from the 
plug and the fine coil is quite incapable of transmitting 
the vibration. * 

A study of Compression 

When a loss of engine power is noticed the blame 
is often ascribed to bad compression. Compression arises 
from drawing into the cylinder a charge of gaseous 
mixture by one stroke of the piston in its downward di- 
rection and then with tbe upward stroke compressing 
the gas into a space approximately one-fourth of the 
cylinder's cubic capacity, ready for ignition and expul- 
sion during the ' two succeeding strokes of thp. piston. 
Compression of the gas naturally gives it greater ex- 
pansive or explosive properties when ignited by the 
electric spark. In this way the power of the stroke of 
the engine is produced. It follows, therefore, that the 
power developed by the engine depends very largely upon 
the extent to which the gases taken into the cylinder are 
compressed, though this is also a question of the number 
of revolutions which the crankshaft makes per minute. 
The limits to which compression can be carried are re- 
stricted, as the compression of the charge places negative 



work upon the engine by absorbing some of the power 
developed, and thus reducing the eflfective power of the 
engine in a certain proportion to the increase in the rate 
of compression. From this it will be seen that there is a 
point where power and compression balance each other, 
and that is the point at which a motor works most 
efficiently. Any increase of power which is obtained by 
increase of compression is counter-balanced by drawing 
on the increase power to overcome the increased com- 
pression. 

Necessity for Grinding In Valves 

The importance of keeping the valves of an engine 
properly ground in is not sufficiently appreciated. 
Many wagons are pulling badly today owing to neglect 
of this adjustment. To maintain full power in the engine 
the valves must be: in perfect condition, and kept so. 
Some are just as keen to continually grind in their valves 
as others are to neglect them. It is a process which can 
be overdone. Unless a valve is badly burnt such a drastic 
cutting medium as coarse emery is unnecessary. The best 
plan in a bad case is to have the valve faced up in a lathe, 
care being taken to keep the correct angle of the seat. A 
burnt valve is easily recognized as quite a scale forms, 
which can be chipped off in flakes. Valves are burnt by 
using too rich a mixture, keeping the car on a low gear, 
and overheating of the cooling water. When a valve has 
to be re-tumed the stem will generally need shortening 
to an amount equal to what is taken off the head. When 
a valve is being ground in, the part leading into the cyl- 
inder should be stopped up with rag to prevent any 
particles of emery getting into the cylinder and cutting 
the walls. Care should be taken also when the job is 
finished to thoroughly clean out the valve pockets and 
seatings. Just a few particles of emery lodging on the 
valve seat would prevent its closing completely and loss 
of compression would result, while emery in the cylinder 
would score the walls, The best medium for grinding 
in valves is a paste made up of flour, emery and grease, 
and about the constituency of ointment. Valves should 
be ground in as often as the circumstances demand — 
it is difficult to fix a period, but examinations of the 
seatings will show if grinding is necessary. A properly 
seated valve should show a bright ring of metal all around 
the seat. If valves and seatings are allowed to become 
pitted they require a good deal of grinding in. If kept 
in good order no pitting is allowed to form. 



The village authorities of Oak Park, outside Chica- 
go, are considering the purchase of a motor police wagon 
and fire vehicle. 



The common council of Trenton, N. J., has decided 
to install a self-propelled combination hose wagon, chem- 
ical engine and ladder, truck. * 
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Information for Buyers 



RRICB #900.00 

HINDE & DAUCH 

Send for catalogiie SAHDVSET, 0. 



"DIAMOND" CHAINS 

Outnumber, Outwear and 
, ^ are Stronger than Other* 

WBXTK FOB OATALOGUa 

DIAMOND CHAIN & MFG. COMPANY 

IKDIANAPOLIS. IND. 



Pressed Steel Truck Frames 



PARISH & BINGHAM CO. 

CLEVELAND. OHIO 



Agent Appointed. — Fred H. Adams, 
541 Tremont St., Boston, Mass., has been 
made agent for the Atlas gasoline truck and 
commercial cars manufactured by the 
Motor Truck Company, Springfield, Mass. 

Superintendent of Construction. — F. 
C. Lindoerfer, who was formerly assistant to 
F. W. Roberts, the well known gas engine 
expert of Clyde, O., is now superintendent 
of construction at the factory of the Logan 
Construction Co., Chillicothe, O. 

Caterer's Wagon. — W. S. Balduff, caterer 
and manufacturer of confectionery and ice 
cream in Omaha, has ordered a one-ton 
gasoline truck from the Rapid Motor Vehi- 
cle Co., of Pontiac, Mich. 

Truck for Market Gardener. — John 
Heimer, a market gardener living twenty 
miles from Danville, 111., is hauling his 
vegetables and fruits to market in an 18 hp. 
gasoline wagon made by the Olds Motor 
Works., Lansing, Mich. 

A Repeat Order. — Dinet, Nachbour 
& Co., of Joliet, III., having satisfactorily 
used a Cadillac gasoline delivery wagon 
for the past two years, recently ordered 
another, fitted with 10 hp. engine. 



THE COMMERCIAL TRtJCK 

cannot afford to have anything 
but the BEST. The ignition is 
undoubtedly the heart of the 
power wagon. 




THE SPLITDORF COIL 

is universally acknowledged the 
BEST. You cannot afford ex- 
periments. 

(Made in America tince 18d8 in the 
Splitdorf Laboratory). 



C. F. SPLITDORF 

17-27 Vandewatcr St. New York H. Y. 




Columbia Electric 1,000 Pound Delivery Wagon Used by The Lincoln Trust Co., of New York. 
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Power Wagon Ratings 

Conflict Between True and False Standards of Rating Causes Confusion and Trouble 



THE rating of a power wagon is a matter which does 
not receive half the attention it deserves either at the 
hands of the manufacturers or users. The former are 
inclined to belittle its importance until bitter experience 
shows them the folly of such behavior, while the latter, 
accustomed to the illogical standards of rating set by 
teamsters, express companies and others, are with diffi- 
culty persuaded that a motor wagon cannot with safety 
and economy haul greater loads than it was designed to 
transport. 

Disaster is sure to attend every attempt to operate 
a wagon designed only for a maximum load of, say, 1500 
pounds in a service calling for constant and heavy over- 
loads. It will not do to justify such a course by saying: 
"This was a 1500 pound wagon; if the customer loads 
more than 1500 pounds and anything happens, it is his 
fault." The power wagon has had already too many 
set backs from this cause. Those marketing power 
wagons to-day, and offering them at a given rating, must 
assume that they will be used in the same general manner 
as wagons of the same rating opeiated by draft animals. 

Some idea of the abuse to which power wagons are 
subjected may be obtained from a record of one year's 
weighing in of every trip of an express wagon rated at 
1600 lbs. The service is such as is ordinarily assigned to 
a wagon of this kind and rating. It made one trip with 
7,000 pounds on board. It made three trips with about 
4,000 pounds on board. It made very many trips with 
about 2,800 pounds on board. The average weight was un- 
der 1,000 pounds. These were all stable weights ; that is to 
say, they were the weights with which the wagon started 
out full loaded and which were being continually de- 



creased as the wagon delivered the goods and came back 
nearly empty, making a still lower average for the round 
trip. This is fairly representative of 1,500 pound service, 
and on the face of it, from an engineering point of view, 
is not economical. 

The extent to which economy on this point can be 
introduced without undue sacrifice of convenience, com- 
plication of service, or expense of investment, remains to 
be determined, and will differ with every case; but in 
the meantime, the manufacturer of power wagons has 
enough to do in convincing the teamster of the superior 
economy of the power wagon without attempting arbi- 
trarily to re-establish standards which are as well recog- 
nized and firmly established as those under which horse- 
drawn wagons are generally bought. 

It is possible that when the use of power wagons 
becomes general the actual measure of service which 
their power plants afford will enable us to provide more 
definite ratings than exist today, so that any given ser- 
vice having been stated, a vehicle can be selected to per- 
form it under conditions in which the fluctuation between 
the average and maximum load will be so small as to 
make the statement of the wagon rating an exact indica- 
tion of just what loads will have to be carried. At pres- 
ent, however, this is very far from being possible, and 
those who sell power wagons in disregard of the true 
significance of horse wagon ratings as now employed in 
most cases find themselves supplying vehicles really inade- 
quate for the service, if rated loads are to be taken as 
maxima ; and far in excess of and therefore too expensive 
for the service required, if rated loads are to be taken as 
average. 
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Electric Wagon Maintenance 

Figures Which Are Fairly Representative of the Cost of Operating a 2500 Pound Vehicle 



THE cost of maintaining any power wagon, gasoline or 
electric, must of necessity vary as the skill of the oper- 
ator or stable attendant happens to be great or small. 
The best vehicle, therefore, is in the long run the one 
which is given the most scrupulous attention both in and 
out of the garage, assuming, of course, that it is suitably 
adapted for the work to which it is assigned. 

It is of the utmost importance to bear this in mind 
when attempting to anticipate the maintenance charges 
on motor wagons of either type in advance of their actual 
employment. 

In electric wagon accounting it is proper to regard 
the battery as "slow fuel." By the majority, however, it is 
wrongfully looked upon as "permanent investment." The 
most severe service of which there is any record required 
renewal of positive plates in nine months and of negative 
plates about once in twenty- four months, with more fre- 
quent renewals of separators in the meantime. This alone 
should immediately suggest that the outlay for all but the 
jars of the battery is expense in the strict sense of the 
term. The reservation of the jars from such an account 
would, strictly speaking, follow this line of reasoning, but 
it would be a needless complication to carry the cost of 
jars to investment except in very large installations. The 
renewals mentioned represent experience with a battery 
on a fairly well designed vehicle, handled with very little 
attention, but that of an intelligent kind, at a time when 
batteries really were not as fool-proof as they are today 

Selecting a wagon with a rated load capacity of 2,- 
500 pounds, and costing, say, $2,500, let us see what it 
can be maintained for. The accumulated experience of 
the. past four or five years justifies us in believing that the 
figures will not vary much from those which follow, 
although instances are not wanting to show that they have 
been bettered. 

Investment 

Probable price of wagon $2,500.00 

Extra 1/4 battery 136 . 28 



wfth experienced care, these figures can easily be reduced 
to about $720. 

Such a machine should effect a saving of from 20 
to 25 per cent over draft animal service, doing the work of 
at least two horse drawn wagons of the same rated load 
capacity and under some circumstances three. The figures 
assume that the vehicle is adequately powered; that the 
attendance it receives is such as may ordinarily be pro- 
cured; that extra trays of battery are employed to avoid 
interruption of service for cleaning; that batteries are 
given ordinarily good care and promptly renewed when 
renewal is necessary; that suitable precautions are taken 
against overcharging; and that current is purchased at 4 
cents per kilowatt hour. 

It is implied, of course, under the provision made 
for renewals that when the wagon structure is eventually 
worn out the power plant and much else is available for 
use in a new machine. 

Unclassified repair expense on such a wagon, which 
is included in the foregoing estimate, should not average 
more than $5 a month during its first years of service. The 
nature of such expense is well indicated in the following 
tables which, though covering but a period of four 
months, are representative of the annual outlay in an 
active service: 

Repair Expense for March 

Pulling wagon out of mud $ .25 

Axle grease 25 

Replacing lost nuts on front spring shackles 20 

Soda and distilled water 85 

Fitting wooden brake shoe in place of old shoe 35 

lb. brads for brake shoe 08 

Emery paper 05 

Four iron washers 10 



Total $2,636.28 

The extra I/4 battery is only necessary when severe 
service is required. 

Expense 

Interest at 6^ and depreciation $ 315.58 * 

Rubber tire repair and renewal 190.00 

Mechanical and electrical repairs 108.00 

Charging current 350 times at 94c. 329,28 

Battery renewals and cleanings 311.80 - 



Total per annum $1,254.66 

If electrical current is made with 27 cent gas this 

item of expense would be reduced to $73.28 and the total 

expense would be $998.66. 

In fairly easy service, under the best conditions and 



$1.63 



Repair Expense for April 

Axle grease $ 

New wrench for axle nuts 1 

Two drills 

Putting in new brake clip 2 

Repairing bent chain and distance rod 

Copper rivets 

Repairing broken brake clips and tightening steering 

gear 3 

Welding broken battery hanger iron 1, 

Gasoline for cleaning motor commutator 



50 
00 
20 
00 
60 
08 



$9 

Repair Expense for May 

Axle grease $ 

One file 

Bolts 

Rivets for brake shoe leathers 

Repairing broken battery hanger 1 
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Repair Expense for Jiiae 

New clip and nuts for spring * $ .35 ' 

Axle grease .^50 

Straightening bent rear axle 2,2^ 

Repairing tail gate irons 50 

Riveting wheel felloes 75 

Repairing broken brake irons 50 

Pan for washing chain 25 

1/2 gallon gasoHne 10 

Repairing broken top irons 30 



l^)stoffice. At present about 50 per cent of the collectors' 
Vmc is given up to getting the mail to the office. The 
autpmobile will return to the office when full, or in time to 
dispatch mail to the stations, or to the depots for the rail- 
way mail service. The collectors will have their mail* 
all ready for the automobile when it comes around and will 
exchange the full sacks for the empty ones, and will not 
need to leave their routes. 



$5.50 



MOTOR BUS CENSUS 

ON July 9, when the motor buses in London were last 
counted, it was found that 543 vehicles were in com- 
mission, an increase of 37 over the previous fortnightly 
census. The greatest number of machines owned by any- 
one operating company is now 144, the next two rank- 
ing companies having, respectively, 84 and 85 vehicles. 



MOTOR MAIL DELIVERY 

TWO rural mail earners with headquarters in North 
Baltimore, O., are using machines to cover their terri- 
tory. One uses an automobile and the other a motor 
cycle. The automobile makes a daily trip of 30 miles, 
averaging 150 stops, in four hours. In the past nine 
months it has been out of commission six weeks on ac- 
count of bad roads. Both carriers say the machines are 
cheaper to maintain than horses. 



MOTOR VJilL COLLECTION 

APPLIC/.TION has been made by Postmaster Davis 
of Pittsburg, for governmental permission to collect 
mail by motor wagons in the down town district. 

At present there are eight foot collectors and seven 
cart collectors in the district, besides the 74 carriers who 
make scheduled collections. With this force the mail can 
not be got in rapidly enough and the collectors cannot keep 
up with the increased amount of mail handled. It is pro- 
posed to have an automobile truck placed in service with a 
10-foot body and width of 50 inches above the wheels. 
This truck, according to the plans submitted, will make 
scheduled collections and will take the mail from the cart 
and foot collectors at stated points and times, thus re- 
lieving them of the necessity of going to and from the 



GASOLINE MOTOR RAIL CARS 

FOR some time past the executive officials of the Buffalo, 
Rochester & Pittsburg Railway have been considering 
the operation of independent rail motor cars on such 
parts of the system as appear to need a better service than 
is afforded by the regular trains. As a result of these de- 
libeiations it is semi-officially announced that the inade- 
quate train service between Rochester and Le Roy will 
be supplemented by the installation of gasoline rail cars. 

Roy is the most important station on the B., R. & P. 
between Rochester and Salamanca. It sends out more 
freight than any station between Rochester and Pittsburg, 
and its people feel that they are entitled to better train 
service. 



The Argentine post office has been authorized to 
purchase six motor vehicles for the conveyance of mail 
bags. The order for these vehicles will be placed in Paris. 




Thirty hp. Two-Ton OasoUne MaU Van — One of Three Just Put in Service Between It^iflon anfl Hastings. 
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An Instructive Paper 

A Municipal Engineer Describes the Economy and Advantages of Motor Wagons He Empk^ 

( By John A. Brodie, City Bnfineer of LiTerpool ) 



VERY few people are qualified to instruct power wagon 
Users concerning the economy of the vehicles. In 
many candidates for the honor the experience necessary 
to institute accurate comparisons between the cost of 
draft animal service and that of motor vehicles is either 
conspicuously lacking or else it is tortured to make a too 
favorable case "for the machines. Occasionally, however, 
one well equipped for the task is dragged out of retire- 
ment and induced to tell what he knows on the subject. 
If his utterances coincide with prevailing opinion, they 
are, as a matter of course, approved; if in disagreement, 
at least his purpose is not challenged. 

Making suitable allowance for evident unfamiliarity 
with the wide use of electric wagons in this country, per- 
haps Mr. John A. Brodie, the municipal engineer for the 
city of Liverpool, is as competent as anybody to speak on 
the subject of the general economy of power wagons. His 
experience with the machines began at a time when few 
had the hardihood to consider their use and fewer still 
the temerity to construct them. Naturally, his education 
began with the steam wagon, but as he is a progressive 
and observing official he has not permitted this early 
experience to mold his present thought. Mr. Brodie is 
something more than a user of power wagons. He con- 
tmually labors for their improvement, taking a keen in- 
terest in the progress of construction, suggesting reme- 
dies for defects and at all times evincing a student's intel- 
ligence in the economic problems involved by the employ- 
ment of the machines. 

His paper on the subject of "Motor Vehicles for 
Municipal Work," read at the annual meeting of the 
Association of Municipal and County Engineers recently 
held in London, of which the first installment is herewith 
presented, is of much wider interest than the title might 
seem to indicate. It deals with many matters which are 
subjects of everyday deliberation in commercial life, com- 
pletely establishing the economy of a type of machine 
which is generally recognized as far inferior to the modern 
vehicles which are made in its likeness. More than all, 
however, the proofs of this economy are incontestible, 
appearing not as conjecture, but as well reasoned con- 
clusions from facts and figures submitted. 

Such documents are rare as they are precious. And 
sc. we have no hesitation in making the most of this one, 
though our foreign correspondent has in previous isues 
anticipated some of the statistical information presented. 
Mr. Brodie's paper follows : 

The use of light motor vehicles for industrial and other pur- 
poses first became practically possible in England after the passing 
of the Motor Car Act of 1896. About that time several societies 
and associations were formed for the purpose of gathering to- 
gether persons interested in the advancement and improvement 
of motor traction on ordinary roads. In 1896 a branch of the 
Sclf-Propclled Traffic Association was formed in Liverpool, hav- 
ing on its Coutidl a ntimber of influential representatives of the 



shipping interests and trade of the port of Liverpool, and of the 
engineering profession, who expended a large sum and gave much 
valuable time for the purpose of encouraging the construction of 
motor vehicles for commercial purposes. Exhaustive trials held 
in 1898 and following years in Liverpool, together with the very 
full reports and particulars of the performances of the vehicles, 
probably did more than anything else in the early days of the 
movement to make known the possibility of the heavy motor ve- 
hicle. 

It was soon seen that a considerable opening for such vehi- 
cles would be found in the work carried out by municipal authori- 
ties, and during the trials in May, 1898, the then lord mayor of 
Liverpool publicly stated that he was so much impressed with the 
working of the motor wagons that he would do what he could 
to see whether the machines could not be used in the Corpora- 
tion service, to greater advantage than horse-and-cart-traction. 

At the conclusion of the first trials an order was placed 
for a 4-ton steam vehicle for the use of the Liverpool Corporation. 
This machine, which was delivered in January, 1899, is still at work, 
though it was soon found advisable to reduce the load carried and 
use the vehicle for lighter work than' was originally intended. It 
has, however, been found a most valuable help in quickly convey- 
ing materials from depots to street works in progress and for 
street gravelling, and during the summer season it has been also 
largely used for street watering and other purposes in which the 
weight of the load to be carried is not a matter of first importance. 

The experience gained by the regular working of the earlier 
types of vehicle was of considerable value to users and manufac- 
turers. It was soon found that oil firing would have to give place 
to coal or coke-fired boilers, while, contrary to the general practice 
in the lighter type of vehicle, the vertical type of engine originally 
adopted has also given way to the horizontal type, no doubt prin- 
cipally on account of the demand for platform space. 

After the completion of the third Liverpool trials in 1900, 
the city ordered six 4-ton steam motor wagons, which were 
obtained in the beginning of 1901, and these have been continually 
in use up to the present time. 

At first, owing to the training of drivers and the elimination 
of unsatisfactory men, the proportion of time lost from actual 
work was excessive, but this was reduced as the men gained ex- 
perience. 




TraUer Used by Liverpool Municipality. Drawbar Vull Cbmes 
Upon Body of Trailer, Bar of Front Wheel Carriage 
Belnff Used Only fpxt^teerlttff. 
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These wagons have been well maintained and arc now in 
good working order, all unsuitable portions having been replaced. 
Repairs at the present time are costing less than formerly, while 
the average time lost is also less than at any period of their life. 

The principal troubles whiclr have been experienced in con- 
nection with the use of these vehicles have arisen from the fact 
that they were originally constructed to comply with the then ex- 
isting law that the tare weight should not exceed 3 tons, which 
it was thought advisable to make one of the conditions of the spec- 
ification. It was, however, soon found impracticable to adhere to 
the tare limit, if the vehicles were to carry paying loads. Very 
considerable alterations have had to be made to them, and the 
weights of such parts as frames, springs, axles, and wheels have 
been materially added to—the total weight with steam up and 
ready for work now amounting to 4 tons 19 cwt. on the average, 
as against their original nomioal tare of 2 tons 19 cwt. 3 qr. 

The passing of the Motor Car Act of 1903, combined with 
the regulations which were subsequently issued, was welcomed by 
motor users throughout the country generally, as it legalised the 
additions which had already been made a matter of necessity. The 
alteration in the weight limit, together with the additional re- 
quirements as to the width of tire, appear to have met the de- 
mands of motor users. Since the necessary alterations to comply 
with the provisions of the Act have been completed, the difficulty 
at first experienced in maintaining the motor wagon wheels has 
entirely disappeared. The only difficulty which still remains is the 
uoise and vibration caused by the running of the wheels over the 
comparatively rough roadways; and this is likely to remain so 
long as a rigid wheel is driven at a considerable speed over the 
rigid and uneven roadways which still exist to a considerable ex- 
tent in the older neighborhoods of Liverpool. 

In Liverpool a considerable number of wheels have been 
experimented with. In the first instance the manufacturers of a 
solid rubber tire came forward and offered a contract with the 
payment arranged on the basis of mileage run, the existing wheels 
being provided by the company with special rims suitable for their 
own type of solid rubber tires. The front wheels of the wagon, 
which at that time carried an axle load of 2Vi tons, ran some 1,500 
miles before failing and satisfactorily reduced noise and vibration 
so long as they lasted. The driving wheels, which carried an axle 
load of 6V2 tons, only lasted 300 miles ; and up to the present time, 
though every effort has been made to obtain a guarantee of solid 
rubber tires, no manufacturer has been found ready to contract 
with the Corporation for rubber tires for these vehicles, although 
for some purposes the Corporation was prepared to pay a rate, per 
mile in excess of that now annually paid for the maintenance of 
motor omnibus tires. 

A trial was also given to an early type of resilient wheel 
manufactured under the Gare patents, the tire consisting of hard- 
wood blocks, jointed on rubber with treads consisting partly of 
fibrous material, the whole being completely impregnated with 
rubber solution. So far these wheels have not completed their 
mileage under the contract. This type of wheel has,^ undoubtedly, 
advantages, especially in the matter of freedom from side-slip on 
stone sett pavement, and also to a great extent from noise, but there 
appears to be some difficulty in making it sufficiently lasting in the 
case of the driving wheels, where the axle load amounts to 8 tons. 

A metallic wheel under the Hele-Shaw patents has also 
been experimented with, and this type of wheel has completed a 
distance of about 3,000 miles. In this wheel the spokes are made 
of steel, and provision is made for play at the hub something after 
the style of a togj?Ie joint. The noise and vibration have been con- 
siderably reduced, but up to the present time the spokes have been 
rather light for the strains thrown upon them in Liverpool, due to 
the axle weight and the rough condition of the boulder-paved 
streets passed over. 

An offer was also accepted for the trial of a pair of wheels 
with a rubber tire shielded by metallic sectional plates, called the 
"Buckingham" tire, but this wheel did not give satisfactory re- 



sults, as a number of the shields gave way, and these had the effect 
of injuring the resilient tire underneath. 

Another pair of wheels has been tried to some extent, the 
tread portion consisting of paper impregnated with a composition 
and afterward compressed between plates. This arrangement has 
undoubtedly resulted in a quiet wheel, but the trial has not been 
sufficiently extended to state definitely whether a satisfactory life 
can be got out of it. 

Some two years ago the idea occurred to the author that 
it might be worth while to try the wear of double pneumatic tires 
with an outside stiffened rim, so that the vibration due to the ham- 
mering of the tire on the setts need not be transferred to the ma- 
chinery. A pair of wheels on this principle were constructed, and 
have been continuously in use since January, 1905, traveling over 
5,000 miles, and have required practically no attention beyond the 
fixing of stops between the outer and inner rims, so that slip and 
consequent wear between the stiffened rim and the rubber tires 
could be avoided. 

A peculiarity which has been observed is that the wear on 
the steel tire is not noticeably less than in the case of tires shrunk 
on to wooden wheels direct. The cost of maintaining the ma- 
chinery is less, due apparently to the reduction of vibration. 

Several types of rigid wooden and metallic wheels are now 
in use which have not cost anything for repairs since they were 
altered to comply with the new requirements as to width, and no 
cases of injury to road surfaces by motor wagon wheels have 
since been recorded in Liverpool. 

The Liverpool vehicles were originally fitted with cast-steel 
cranked axles and axle-arms. This material, however, does not 
appear to be suitable for the severe shocks and strains thrown 
upon it in practice, and it has been found necessary to replace these 
axles by straight axles of wrought steel of good quality, with the 
spring seating shrunk on, and the axle arms, in the case of the 
front wheels, being also made of forged steel. These axles have 
now been in use for a period of approximately two years without 
failure. 

The steel springs originally supplied with the vehicles gave 
trouble from time to time, and it became necessary to strengthen 
them by fitting additional leaves. In the case of new springs it 
has also been thought advisable to reduce the camber. Consider- 
able advantage has also been found from the fixing of grease- 
cups on the shackle ends and moving parts of springs ; and this 




Type of Wheel Satisfactorily Experimented With on Liverpool 
Motor Dust-Wagons.. 
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also applies to all moving portions, as provision for continuous 
lubrication of all moving parts of motor vehicles is useful in pre- 
venting loss of time when on the road. 

Though the drivers of steam vehicles use the engine to a 
great extent for the purpose of braking, both the brakes required 
by law should be kept in good condition. Experience shows t^iat 
the best results are obtained from brakes on which the surface are 
metal to metal, the brake straps lined with wood originally supplied 
with the vehicles having been discarded. 

The engines and gears have continued to give good ser- 
vice without requiring very much in the way of repairs. 

The boilers of the whole of the vehicles in use by the Cor- 
poration of Liverpool are of the vertical fire-tube type, which 
have given an average life of four years before requiring im- 
portant repairs, except in the case of two furnace crowns, which 
were damaged through shortness of water. The whole of the 
tubes have been removed and renewed during the past twelve 
months at a cost of about $62.40 per boiler, and the boilers are 
now quite equal to new throughout. 

It is very important that all workmanship and materials in 
connection with boilers for motor work should be first-class, and 
that the design should be as free as possible from small parts and 
comers which cannot be cleansed and washed out, which work 
should be done at short intervals, and as thoroughly as possible. 
This work, as well as everything in the nature of repairs to such 
vehicles, should be under the control of men practically acquainted 
with engine and boiler work, and, even where such men are avail- 
able, it is well to have an independent inspection of the boiler dur- 
mg construction, and subsequent annual inspection and guarantee 
by one of the fir.st-class associations which undertake this kind of 
work. 

Where, as in the case of Liverpool, a sufficient number of 



vehicles are employed, it has been found a considerable advantage 
to keep repaired and ready for use interchangeable spare parts 
such as: — 

1. A boiler complete. 

2. A back axle with wheels and springs complete. 

3. ' A front axle with wheels and springs complete ; as well 
as chains and other parts which require renewals from time to time. 
Much loss of running time may be avoided by the quick removal of 
injured parts for repairs and their replacement by the parts kept 
ready for immediate use. 

The vehicles were at first put on ordinary day work, but as 
they did not compare so favorably with horse haulage as was ex- 
pected, they were for about a period of eighteen months put on 
double shifts. This had the effect of reducing the cost to a point 
below horse haulage. As the vehicles in question were principally 
used for collecting refuse and conveying it to the destructor sta- 
tions, the working of double shifts was found a great convenience, 
the material coming in at approximately a constant rate throughout 
the working hours of the destructors, which were already on 
double shifts, viz., from 5 o'clock a. m. to 12 o'clock (midnight), 
or a total of 19 hours per day. This method of working was 
found specially suitable for the distribution of refuse to the des- 
tructors, which were used for steamraising purposes. 

The most serious hindrance to this method of working arose 
from the complaints received from persons who were disturbed 
either in the early morning or late at night by the noise and 
vibration of the vehicles passing their houses. The objections on 
this ground became so numerous and continuous that it was ulti- 
mately decided to restrict the use of the vehicles to the hours be- 
tween 7 o'clock a. m. and 7 o'clock p. m., and to reduce their speed 
when loaded. 



Coiii|»uratiye Statement aa to Operations of Motor Wagons and Horse-drawn Vehicles in City of Liverpool on exactly similar 

Classes of Work. Distance travelled, 2% miles each way. 



1st load 



Left P— Depot (or stable) 
Arrived T— Road, 2} miles 

Left T— Road 

Arrived C — Street Depot. 
Left C—Strcet Depot... 



Motor Wagons 



Times kept 



7. Oa.m. I 
7.27 I 
8.47 " 
0.17 " 
9.35 " 



t Horse baiting 

Arrived T— Road 10. 2 

Left T— Road 11.22 

Arrived C— Street Depot. 11.52 

Left C— Street Depot... I2.10p,m 



3rd load 



4th load 



Horse baiting 

Arrived T— Road 

Left T— Road 

Arrived C — Street Depot. 

Left C— Street Depot 

Arrived at Depot 



J2.:J7 
1.57 
2.27 
2.45 



Arrived T— Road 

Left T— Road 

Arrived C — Street Depot 
Left Street Depot.. . . 
Arrived atP — Depot 




Time occupied. 



Journey . 

Loading. 
Journey . 
Tipping. 



27 min. 

80 •* 
.30 " 
18 " 



Journey . 
Loading, 
journey . 
ripping. 



SO 

ii> 



Journey . 
Loading. 
Journey,. 
Tipping . 



27 
80 
30 
18 



HORSE-DRAWN VEHICLES 



Times kept 



j <). 0 a.m I 

]6.o0 " \ 

8. 10 " 
9. S " 
9.23 

10. 3 " 
10.53 
12.13 p.m. 

1.11 " 
1.26 " 

2.26 " 

3.16 • 

4.3»5 " 

n.34 " 
5.49 
5.59 



Journey , 
Loading. 
Journey . 
Tipping. 
Journey . 



27 
80 
30 
18 
10 



Time occupied 



Journey . 

Loading. 
Journey . 
Tipping. 



Journey . 
Loading 
Journey . 
Tipping . 



Journey . 
Loading 
Journey . 
ripping. 
Journey . 



. . 50 min, 

..80 
..58 
.. 15 

..40 " 

.. 50 • 

..80 " 

..58 " 
.. 15 

m " 

..50 
..80 " 
.. 58 
.. 15 " 
..10 " 



Total weights. . . 



Weight of Load Carried 



Motor 



tons 
5 



Trailer 



tons cwt, 
3 0 



2 14 



19 



2 3 



10 6 



Horse 
vehicle 



tons cwt. qr. 
1 10 0 



Average Times 



Average Weight of Loads 





Loading 


Journey Loaded 


Tipping 


Journey Empty 




80 min. 


;50 min. 


18 min. 


27 min. 




80 " 


68 " 


15 " 


50 " 



tons cwt. qr. 

S Motor 4 15 0 

J Trailer 2 11 2 

Horse vehicle 1 . 14 0 



Summary 

Motor and Trailer Horse Wagon 

Cost per day S7.92=-27 cents per ton $2.24=^^42 cents per ton 
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It was again found that the vehicles were not comparing 
favorably with horse haulage, and with the object of obtaining 
better results trailers were adopted. Owing to the number of 
large horse team wagons available, these were utilized as trail- 
ers for the motors. Some little difficulty was experienced in get- 
ting these vehicles to track properly with the motors, owing to the 
fact that most of the weight came upon the rear axle, and only a 
small proportion on the front or steering axle. By arranging the 
draw-bar, however, so that the pull from the motor came upon 
the body of the trailer, and making use of the bar from the front 
wheels for steering purposes only, the difficulty was overcome, and 
the vehicles as now arranged give every satisfaction. 

A local difficulty which arose may here be mentioned. It 
was found that young boys were much attracted by these vehicles, 
and that they would persist in attempting to ride on the short 
length of the draw-bar connecting the motor with the trailer. 
Notwithstanding repeated warnings several serious accidents oc- 
curred. This practice of the boys increased to such an extent that 
it became necessary to provide an extra man for the purpose of 
keeping them clear until the front of the trailer could be fitted 
with a semi-circular sheet of iron casing, so that no hold re- 
mained for the boys. The practice has now entirely disappeared. 

With the object of enabling a fair comparison to be made 
between the operations of horse-drawn vehicles and motor wagons 
upon exactly similar classes of work in Liverpool, the following 
tables have been drawn up showing the actual times occupied when 
working between the same loading districts and depots over dis- 
tances of about ZV4 miles. 

Compared with horse haulage, it will be seen that the per- 
fecting of the arrangements for speedy loading and discharging is 
of very much greater importance in the case of motors than of 
horse vehicles. 

With heavy horses, such as are used in Liverpool, the aver- 
age mileage traveled does not exceed 15 miles per day, and as this 
distance can be traveled in from five to six hours there is left an 
ample margin of time for the operations of loading and unload- 
ing. 

With motor wagons, however, the mileage traveled is limited 
only by the legal limit of speed and the time available for run- 
ning, and it therefore becomes very important that the time of 
loading and unloading should be reduced as much as possible, so 
that the time for traveling may be correspondingly extended. 

By improvements in organization it has been found possi- 
ble to arrange for the loading of the motor wagons and trailers — a 
total load amounting to about eight tons — in the same time as is 
required for loading the horse wagons, averaging about one and 
three-quarter ton, while it has also been found possible to unload 
the motor and trailer in approximately the same time as the horse 
vehicle ; consequently a considerably greater tonnage is brought in 
than was originally the case in Liverpool. 

A fair statement of the annual working costs of one of • 
these vehicles, based on the present year's expenditures, would be 
as follows: 

*Repairs, including proportion of renewals $ 656.96 

Wages of driver and assistant, including proportion of 

night men at depots 602.86 

Fuel, oil and stores 260.20 

Sundries, including insurance, establishment charges, 

and contingencies 118.80 

interest, .iMf per cent and sinking fund, based on life of 

ten years 303.00 

$1,950.82 

*In the case of a new and up-to-date vehicle, the item for 
repairs and proportion of renewals might be fairly taken at $480, 
the other charges remaining the same. 

Average number of working days per motor vehicle per 
annum, 245; average charge per day, ^.92 per motor vehicle. 



Average inclusive charge for horse vehicle in* Liverpool, in- 
cluding driver, $2.24 per day. 

The following statement gives a fair comparison of costs 
over all the various distances which are usually collected to one 
depot in Liverpool: 

3'Horse Load Districts— '2V2 miles. 

Cost per ton. 

4 motor wagon loads, with trailer, 29 Va tons 27c 

3 horse loads, 5^^ tons 43%c 

4- Horse Load Districts — 1% miles. 

iVz motor wagon loads, with trailer, 33 tons : 24c 

4 horse loads, '6% tons 33c 

5- Horse Load Districts— IV2 mile. 

e motor wagon loads, with trailer, 44 tons 18c 

5 horse loads, 8% tons 26c 

6- Horse Load Districts — IV4 miles. 

6 motor wagon loads, with trailer 44 tons 18c 

6 horse loads, 10 1-5 tons 22%c 

1-Horsc Load Districts — 1 mile. 

6 motor wagon loads, with trailer, 44 tons 18c 

7 horse loads, 12 tons ISV^c 

S-Horse Load Districts — % mile. 
6 motor wagon loads, with trailer, 44 tons 18c 

8 horse loads, 13 tons 17c 

9-Horsc Load Districts— % mile. 
6 motor wagon loads, with trailer, 44 tons 18c 

9 horse loads, 15% tons 14Vic 

The motor wagons are employed on the 3-horse load dis- 
tricts so long as there is sufficient work to keep them going, and 
otherwise on long distance journeys as is possible. 

In ordinary work horses are used entirely for the shortest 
distance journeys. 

On 6, 7, 8, and 9-horse load districts the carts arc left for 
filling during the time the horse is running to the destructor depot 
and back. . 



FLAT AND UNINTERESTING 

LEST it should appear that our opinions concerning the 
worthlessness of public motor trials were forced, 
and did not accurately reflect the prevailing sentiment both 
here and abroad, we reproduce herewith a brief extract 
from the report of a foreign contemporary which sent one 
of its representatives to witness the trials recently held 
in France, at which so few makers permitted their ma- 
chines to compete: 

''Lack of broad treatment is always reflected in the 
meagreness of entries, and we are obliged however re- 
luctantly to declare that neither the trials nor the exhibi- 
tion possessed the necessary or essential features to at- 
tract general notice." 

Nothing equivocal about that. 

Still every vehicle in the competition was awarded 
^ prize. For what, do you ask? Why, because each ma- 
chine traveled 38 miles a day, for seven consecutive days, 
loaded lighter and operating under more favorable cir- 
cumstances that would be encountered in regular service, 
without hitch or interruption — all in a manner precisely 
as everyone with a particle of sense knew would trans- 
pire. 

Service is the only test of motor wagons — just as 
motley is the only wear for stupid people who promote 
"duir* trials for them. 
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Power Wagon Trailers 

Axle Loads and Tire and Wheel Diameters Suitable For These Vehicles 



AS there are signs that trailers will soon be employed in 
conjunction with motor wagons to transport merchan- 
dize in this country, it will be interesting to review the 
conditions which govern the use of trailing vehicles 
abroad. 

It is popularly supposed, both here and abroad, that 
any horse drawn vehicle can be converted to use as a 
trailer for a motor wagon by merely fitting a spring 
draw-bar instead of shafts. In England this substitu- 
tion is not permitted, for the excellent reason that trailers 
so procured would be destructive to road surfaces if their 
narrow tires were heavily loaded, as would certainly be 
the case if interchangeability of service were recog- 
nized as lawful. All trailers for motor wagons, therefore, 
must have tires of width suitable for the loads they have 
to carry; Furthermore, wheel diameters, axle carrying 
capacities and tire widths must correspond. 

The regulations vary according to the weight of the 
trailer, and, curiously enough, also according to the weight 
(rf the motor that draws it. Firstly, the trailer must not 
CTceed 7 feet 2 inches in width (measured over its ex- 
treme projecting points), if the motor is less than three 
tons in weight Anladen; or 7 feet 6 inches, if the unladen 
weight of the motor is more than three tons. Secondly, 
tt must be mounted on springs, if drawn by a motor ex- 
ceeding two tons tare, but need not necessarily be spring- 
mounted if drawn by a motor of a less tare weight. 
Thirdy, the tires must be of a specified width and, if the 
motor is over three tons tare, the trailer wheels must be 
not less than 2 feet in diameter. Fourthly, the trailer must 
jbe fitted with an efficient brake acting upon two wheels — in 
practice always the two back wheels — on the same axle, 
and special arrangements must be made to apply these 
brakes. Lastly, the tare weight and certain other par- 
ticulars must be painted on the trailer. The regulations 
as to the wheels and tires are watched by the poHce with 
great care. 

Small trailers that are used behind wagons of less 
than two tons tare weight have to fulfil the same condi- 
tions as to wheels and tires as the motor itself. Hence, 
if the tare weight of the trailer is less than 1,500 pounds, 
there is no regulation as to width of tire ; but, if it exceeds 
1,500 pounds, and does not exceed one ton, it must have 
2%-inch tires; while if it exceeds one ton, but does not 
exceed two tons, it must have 3-inch tires ; or if it exceeds 
two tons, but does not exceed three tons, it must have 4- 
inch tires. 

The rule which governs tire widths for trailers is as 
follows : There is to be a I/2 inch width of tire for every 
750 pounds of axle load, if the diameter of the wheel is .3 
feet, but an extra 100 ])ounds is allowed for each 12 inches 
by which the diameter is increased above 3 feet, and a de- 
duction of 100 pounds has to be made for every 6 inches 
by which the diameter falls below 3 feet, with a minimum 
of 2 feet. This makes the calculation somewhat difficult. 



especialy as the weight per i^-inch width of tire is propor- 
tional to the exact diameter, and does not step up at a 
jump every time the diameter of the wheel is increased 
by 1 foot, or decreased by 6 inches, as the case may be. 
There is a further regulation that the width of the tire is 
to be not less than 3 inches in any case. For the conven- 
ience of the police and users alike, who have to see that 
these regulations are fulfilled, exact tables have been 
added to the regulations, and a copy of them is herewith 



appended 
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The tire dimensions for power wagon trailers are 
considerably greater than for horse drawn vehicles. 

The combined weight of motor and trailer must not 
exceed 6V2 tons. That is to say, a motor wagon weigh- 
ing five tons can only pull a trailer weighing 11^ tons 
unladen. 

The axle weight of the trailer cannot exceed four 

tons. 



Chester and Portsmouth are two English cities 
which are seeking Parliamentary authority to operate 
motor buses. 
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Municipal Wagons 

Economy and Variety of Service Yielded by Vehicles Owned by City Corporations 



THE power delivery van of the Bradford 
City Tramways parcels department, illus- 
trated in our last issue, is fitted with an 8 
hp. gasoline engine. The chassis of the 
three vans in use cost $1,340 apiece. The 
bodies of the vehicles were made and fitted 
at the tramway depot The maximum load 
of each vehicle is 1,500 pounds. The average 
loads are 1,000 pounds of parcels of var- 
ious kinds. 

Each working van runs dbout 80 miles 
per day, one starting at three o'clock and 
the other at eight o'clock in the morning, 
but both finishing up at seven o'clock in 
the evening. The longest worked vehicles 
perform the longest journeys. Stoppages 
are very numerous, so that it will be under- 
stood little time is lost by the vehicles. 

Wages of Operators 

A driver, who also acts as collector, is 
employed for each vehicle at a good salary, 
or else a driver and boy to collect parcels 
are employed at a like cost for each van. 
The vehicles have been employed for over 
a year, but a garage is only just now being 
erected for them. Until this is completed 
the vans, as previously, will be cleaned and 
repaired along with the electric tramcars. 
One man oversees all cleaning. One vehi- 
cle is kept in reserve; the other two work 
six days each per week. 

Last year the three vans ran 639 days, 
between them an average of 213 each; or, 
leaving out one or other for repairs as oc- 
casion required, two vans ran 319 days 
each, more than an a'verage of six days per 
week. One spare van to four constantly 
running will on these lines be sufficient, but 
at present the service has not been de- 
veloped to this extent, although an immense 
quantity of parcel traffic awaits it. 



Tin Bqnipment and Cost 

The tir«s on the front wheels are pneu- 
matic ; on the rear wheels solid rubber twin 
tread tires. The cost of tires for one year, 
including a spare set of four, amounted to 
$638.40 per vehicle. The rear solid rubber 
tires are guaranteed for 10,000 miles. The 
front tires are seldom renewed. 



The cost of a van per working day of 
ten hours is $5. The manager of the vel^- 
cles estimates that the power vans do the 
work of five horses and vans. Tabulated 
and completed the foregoing statistic will 
appear as follows: 

INVBSTICBNT 

3 vans at $1,340 each $4,020.00 




Tipping Dust Into the Destructor at Liverpool. 



The cost of gasoline for one year 
amounted to $510.50. Lubricating oil for a 
similar period cost $84.50. 

As the class of work is entirely new for 
the company there is no means of telling 
what it would cost to conduct the service 
by horses. The vehicles are not insured, 
and ten per cent is allowed out of revenue 
for renewals — thus reckoning on a life of 
ten years for the vehicles. 



3 bodies for same at $100 each. . 



300.00 
$4,320.00 




OPBRATINO BXPBIf8B8 

Per Annum 
Driver and collector, or driver- 
collector at $12.50 per week $ 650.00 

Cleaner at $7.50 per week 390.00 

Tire renewals 322.00 

Gasoline 510.50 

Lubricating oil 84.50 

Repairs 100.00 

$2,057.00 

Standing charges: 

Interest and depreciation at 15% 

on capital 648.00 

$2,705.00 

Management 500.00 



$3,205.00 



Motor Watering Cart — Sixty-Foot Spread. 



As the three vans ran 639 days, 80 miles 
per day, the cost per mile was 6.26 cents. 

The revenue accounts have not yet been 
prepared, but it is anticipated that they will 
fully justify the venture. Reckoning each 
van to run 213 days per annum, and absorb 
one-third of the total annual cost of the 
undertaking, each van would have to earn 
$5 per day. The lowest rate per parcel is 
6 cents, and ninety parcels at this price 
clears expenses. Many more than this 
number of packages is carried daily by each 
van. 

{To be continued.) 
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Demonstrations vs. Service 

Petty Advantages of Public Trials Pushed > Forward While Disadvantages are Concealed 



CASTING about for an opportunity to say something 
upon a subject momentarily interesting to manufact- 
urers of power wagons, a contemporary, with more dash 
than judgtnent, eventually concluded to define the "art 
of truck demonstration." Struck by the forcefulness of 
the caption with which the article was ornamented, we 
were betrayed into believing that at last the sovereign 
remedy for a very grave trade disorder had been dis- 
covered. Hope vanished, however, the moment it became 
apparent the author was assuming that motor wagon 
construction was so imperfect as to make demonstrations 
imperatively necessary. 

It is quite unnecessary to dwell upon the want of 
logic which characterizes such an assumption. It is 
enough to inquire how the sale of the machines, branded 
as imperfect, could ix)ssibly be aided by a demonstration 
of their defects. But let our ingenious contemporary pre- 
sent its own case, the foundation of which is as follows: 

Commercial trucks and wagons — a few good makes at least- 
are beyond the experimental state, but Motor Age does not believe 
that they have reached that point of perfection where a demon- 
sti"ation before selling is not necessary. 

The timidity with which it is admitted that only a 
few power wagons are beyond the experimental state 
convicts the author of not having mastery over the essen- 
tials of his subject. We take it for granted that a device 
i«5 commercially available as soon as it is demonstrated 
that it can be operated with economy. Any of the many 
power wagons now in the market, barring freaks, can be 
successfully put in service. Thousands of such vehicles 
are actually and profitably employed in service. Surely it 
is not to be assumed that, because these vehicles lack the 
structural refinements which will undoubtedly be observ- 
able in later models, their employment is of no advantage. 

The disputed value of theatrical trials, exhibitions 
and the like have so powerfully affected some journalists 
of the pleasure car school that they fail to see how the 
power wagon can get along without the aid of such en- 
chantments. 

The Motor Age holds that the sellers of motor 
wagons must demonstrate their vehicle, and that, since 
this is so, demonstration should be to the masses and not 
to the few. This advice is founded u|>on the idea that it is 
economical to resort to the practice suggested. It is 
overlooked, however, that individual demonstrations are 
not nearly so numerous as our contemporary imagines. 
In fact there is a pronounced trade aversion to giving- aay 
demonstration except when a sale is imminent. Some of 
the more reputable makers resolutely decline to demoju- 
strate, preferring to point to their vehicles which are in 
regular commercial service. 

A badly sustained plea for public performances, 
competitions, trials, or what you will, concludes the Motor 
Ages article. Condensed it is as follows: 



Tliere are at present sufficient dealers in motor wagons in 
many of our great cities to organize competition twice a year 
such as has just been completed in the north of France. Over two 
years ago a competition of this nature took place in New York, 
being conducted by the Automobile Club of America, from which 
beneficial results followed. Two years have elapsed since then, 
and the progress made in the design and construction of trucks 
and deliveries in the meantime is marvelous. A competition such 
as conducted in France — and she has them once or twice each 
season — lasts but a. w^eek or a few days more. It costs the makers 
no more than a week's demonstration for a prospective buyer — and 
look at the value of such a demonstration. Every mile traveled 
is observed by a score or more of interested buyers ; being in com- 
petition with other machines, there is opportunity to observe the 
weakness and strong points of all, and authentic reports that reach 
the ears of millions are compiled from the performance, these re- 
ports being visible in scores of ways. Let American makers waken 
to the vast possibilities of these methods of popularizing commer- 
cial vehicles. They are cheaper by hundreds of dollars than the 
present method; they consume less time and do missionary work 
that cannot be done in any other way. Motor Age does not argue 
that individual demonstrations must not be made. They must con- 
tinue, but judicious salesmen will minimize the time and money 
consumed by them. 

The road is open to tests and competitions, the only essen- 
tial necessary being a spirit of unanimity among the various manu- 
facturers and salesmen. The procuring of sanction for conducting 
a test is pretty much matter of form proceedings, and the success 
largely depends on the management of the controlling committee, 
the enthusiasm of the entrants, and the performance of the ma- 
chines. The whole commercial car fraternity must rise to the oc- 
casion and put their shoulder to w^heel. 

Answers to the hysterical suggestions above pre- 
sented are not far to seek. 

The competition recently held in the north of France, 
to which our contemporary makes such admiring allu- 
sion, was a flat failure in point of public interest, numbers 
of entries, and numbers of establishments which partici- 
pated in the competition. 

The competition conducted by the Automobile Club 
of America tw^o years ago gave absolutely no hint con- 
cerning the economy, reliability, <lurability, or any of 
the other qualities for the possession of which motor 
wagons are purchased. Of all the exercises intended to 
f»romotc the power wagon industry this was the dullest 
and most unfruitful, owing exclusively to the shortcom- 
ings of the officials in control of it. 

Until competent people, whose skill in the classitica- 
cation, uses and economies of motor wagon service arc 
found to take hold of such trials, it is highly improbable 
that any impression can be made upon the mass of buyers. 



GASOUNE-ELECTRIC RAIL MOTOR 

DESPITE the adverse criticism of engineers in this 
country, the gasoline-eectric rail motor car is not 
wholly without friends. The chief objections raised 
against its employment are the excessive weight which 
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such construction borrows and the increased cost of op- 
eration, as compared with either the straight gasoline or 
straight gasoline rail car. 

The Hungarian government, however, has elected 
to overlook both of those disadvantages, and has just con- 
tracted with a well-known French firm, De Dion Bouton, 
for the manufacture of fifty cars of the mixed type. The 
accepted model weighs 18 tons and develops a speed of 62 
kilometers per hour. The cost of fuel per kilometer was 
in the trial computed at 5 centimes per kilometer. In these 
machines a four-cylinder gasoline engine will be coupled 
to a 550 volt dynamo. 



GASOLINB - PETROLEUM - ALCOHOL 

MUCH is heard about the possible extinction of the 
gasoline supply. Consumers of this fuel, as well as 
those who have business ends to serve in ascribing its 
mounting price to scarcity, are for the moment unwilling 
to believe that any substitute but alcohol is worthy of con- 
sideration. It is instructive, however, to consider what 
has been accomplished with petroleum and other heavy 
oils. 

Petroleum engines are being built in large quantities 
for marine and industrial purposes. While all the prob- 
lems attending their employment have not yet been solved 
they do not offer any more difficulties than those which, 
at the outset, delayed the general use of gasoline, or at 
this moment hinder the free use of alcohol. The petro- 
leum engine develops more power than the gasoline motor 
for a given consumption. It is sweeter running, and is 
more easily regulated, for the reason that the exhaust is 
an infallible sign whether the engine is working properly 



or not. So long as the exhaust is devoid of smell the 
petroleum motor is running perfectly, and the driver has 
therefore always the means of knowing just when he has 
properly regulated his engine. It is true that the difficulty 
of starting cold still exists without a supplementary gaso- 
line supply, but this will probably be overcome by the use 
of a self-starting device. Some petroleum engines can 
be easily started within an hour and a half of the time 
they stopped running. 

The signal improvement which of late has been 
witnesed in vaporizer construction is a guarantee that even 
petroleum, cheap as it is, will not wholly monopolize the 
competition with its more volatile rival, but that heavy 
oils of many kinds will enter the lists for favor. 

It is just as well to remember this when reading 
about the great future in store for denatured alcohol, the 
virtues of which the public prints are sounding so loudly 
since the passage of the act which removed the heavy 
tax upon it. There will be alcohol motors and alcohol car- 
buretters. But there will also be gasoline-alcohol motors 
and gasoline-alcohol carburetters. And there will be 
heavy oil carburetters and motors. 

There will even be other sources of energy than 
those now in process of development for internal combus- 
tion engines. Scientists are catholic in their researches. 



It is of interest to observe that at the annual meeting 
of the stockholders of the British Electric Traction Com- 
pany, the chairman announced the company's intention to 
employ motor buses to feed various parts of its street rail- 
way system. 





Steel Tired S-Ton Truck 

THE Indianapolis Brewing Company, Indianapolis, is using the five-ton Popc-Waverly truck, shown above. It is the largest motor ve- 
hicle employed in that city. The truck is fitted with wide steel tires. It is used between the brewery and railway freight stations 
and between times switching freight cars for the brewery. Just now the truck is laid up for minor repairs, 4ue to a collision with a street 
car. The street car, however, will have to be rebuilt. The Indianapolis Brewing Company maintains its own garage, charging being 
done by the company's lighting plant. A four-horse drawn truck has been put out of commission as a result of the purchase of the 
motor wagon. 
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Wooden Tires 



Ifethtenance of Rubber Tires too Costly for Vehicles at Work in Extremely Heavy Duty 



alLY the most unreasoning of power wagon enthu- 
smsts affect to believe that very heavy loads can be 
w ccototnicatlly transported on rubber tires as on wheels 
which are surfaced with wood or iron. This is not say- 
ing that six, eight and even ten-ton loads are not now 
moved by motor trucks having their wheels fitted with 
broad rubber strips-, single or twin. But it does imply 
that practice, both here and abroad, although occasionally 
tolerating such equipment, is unable to justify it from 
the ledger point of view. 

The use of rubber tires on light and moderately 
heavy vehicles is defensible from whatever point of view 
r^farded, notwithstanding the high cost of maintenance. 
They do not in the slightest degree imperil the economy; 
rather do they contribute to it, since what they cost to 
maintain is more than compensated by the advantages 
they afford in the way of speed, cushioning and tractive 
qualities. But with wagons of the heaviest order, actively 
employed, necessarily moving at relatively low speeds, 
and habitually subjected to overloading, the economic 
problem is somewhat different In the first place, their 
tires, if of rubber, are more costly to purchase, for they 
are not produced in such quantities as tires for the lighter 
vehicles. In the next place, the useful life of such tires 
is uncertainly calculated, the slightest increase in speed 
when excessive loads are carried resulting in astonish- 
ingly rapid wear, which is not indicated by the service 
of similar but smaller tires on lighter wagons. And, 
lastly, the benefits which such vehicles are believed to 
derive from the employment of rubber tines are more easily 
imagined than proved; while, on the other hand, the 
usefulness and economy of both wood and iron tires on 
trucks of this class is well established. 




•Jo 




The Hunslet Wood Tire. 



All this is a prelude to the introduction of the 
Hunslet wood tire, just patented, for which the following 
virtues are claimed: A perfect grip on greasy roads, 
great resiliency, economy in upkeep, with a long life, 
and easily renewable parts, which only have to be replaced 
after long use. The importance of these four factors 
will be admitted by all. 

Numerous patents on wood wheels have been issued, 
both in this country and abroad. Their general charac- 
teristics are not strikingly different. They all aim at 
making rim sections interchangeable. This one is no 
exception. It is typical of its class. The central portion 




of the wheel is a steel casting. The ' flange is integral 
with this casting. The other side of the rirn has a re- 
movable flange. Blocks of hard wood (c) are placed in a 
continuous series in the rim, the grain running radially, 
and the inner ends of these blocks are wider on the cross 
section than they are at their outer ends, which form the 
tread. Segmental side plates (e) are provided to shroud 
portions of the wooden blocks which project above the 
flanges. The plates are slotted to receive bolts, which 
securely bind the loose flange, the slotted side plates, and 
the wooden blocks which make up the tread. 

It is the common feature of tires of this class that, 
owing to the slight wedges-shape form of the blocks, they 
need no attention until such time as they are worn down 
to the level of the flanges. The side plates are automat- 
ically pressed inward as the wood wears, keeping the 
tread uniform, and preventing any splintering. A wheel 
such as this is cheap to produce, and, apart from the oc- 
casional renewing of the tread, will last indefinitely. 



THE STORAGE OF GASOLINE 

BY ordinance Chicago garage keepers are now permitted 
to store no more than 100 gallons of gasoline in tanks 
buried in alleyways or under the sidewalks. Furthermore, 
the municipal authorities reserve the right to order the re- 
moval or emptying of any tank which, in their judgment, 
i^ dangerously located. The harshness of this measure 
is in strong contrast with foreign municipal regulations 
which permit motor bus companies to store as much as 
1,200 gallons of gasoline. 
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MOTOR WAGONS FOR RURAL SERVICE 

IN many rural districts the agricultural communities are 
looking to the motor wagon as a panacea for their 
troubles, and there is no doubt, where railway facilities 
are few or rates high, that the motor vehicle will enable 
them to get their produce to market with the least delay 
and at a low cost. 

Farmers in Essex County, England, are making 
arrangements to supply London with agricultural produce 
by means of an organization which is to collect the various 
goods at centers situated in Chelmsford, Braintree, Dun- 
mow, Epping, Ongar, Witham and many other towns. 
These collecting centers are to be furnished with slaughter- 
houses, chilling rooms, creameries and grading and select- 
ing departments to deal with the produce brought from 
the surrounding country by motor wagons or horse 
wagons, and thence it will be forwarded to London by 
motor wagon. A somewhat similar system of collection 
is meeting with success in Berkshire. 

Another promising outlook for the industry is the 
rumor that colliery owners are contemplating a system of 
direct deliveries of coal from pit mouth to consumer by 
motor lorry. It is remarkable that such a system has not 
been more in vogue where coal fields are within easy reach 
of industrial centers, as, for example, in Lancashire. The 
mode of procedure at present is for the colliery owners 
to load trucks on the railway, have them hauled from 
twenty to twenty-five miles by rail, unloaded to carts and 
eventually delivered to the consumer, sometimes three or 
four days being occupied in this manner, when by employ- 



ing motor wagons as many houis would probably be oc- 
cupied and the cost reduced to a minimum. 

The present solution of the traffic problem in Lon- 
don and provincial towns no doubt lies in the employment 
of motor vehicles. It has been predicted that in London 
in ten years* time not a horse will be employed for tr^- 
tion work. — Cassie/s Magazine. 



DEPENDABILITY OF MOTOR BUSES 

EVIDENCE of the reliability of the gasoline motor bus 
is furnished in the experience of an observing foreigaer 
with marked fondness for travel of the sort which th^ 
vehicle affords. 

Between February 1, 1906, and July 1, W06, l|e 
traveled 11,077 miles, or an average of a little more tbiui 
29 miles daily. During that period he only found it neces- 
sary to alight four times from vehicles on which he hap- 
pened to be riding. In other words, involuntary stpppages 
only -occurred once in every 3,000 miles. 



INTERURBAN BUS SERVICE 

INADEQUATE railway service between Strouds- 
burg, Dingman's Ferry and Bushkill, Pa., has caused 
the formation of a gasoline motor bus company in 
Stroudsburg to transport passengers between the points 
named. The fare is $1.50 for the round trip. T^Q 
trips are made daily. At present it is the intention only tP 
operate during the summer and fall, but if the service 
proves popular it will be sustained throughout the ye^r. 




Electric Fire Vehicle 



WHILE electrically propelled iire apparatus has long been employed in Europe, beyond an occasional runabout for chiefs service, or 
an emergency wagon, but little use has been made of it in this country. Its value, however, has been sufficiently well proven to 
warrant its adoption as a unit of regular service equipment. Among the first to take advantage of this type of apparatus was the Hope* 
dale, Mass., fire department, which last winter installed a Pope-Waverly combination chemical and hose wagon. The motive parts of the 
machine were constructed at the Pope plant, while the chemical outfit was supplied by the Howe Engine Company, of Indianapolis. In 
general appearance the vehicle closely resembles the regulation horse drawn machine. An Exide battery of 48 cells supplies current 
for two motors which drive the machine at a speed of 1(5 miles an hour. A thirteen per cent, grade is easily climbed even when the ve- 
hicle is fully loaded. A double chain drive is used. Aside from the necessary chemical outfit, 1000 feet of fire hose, hand extinguishers, 
axes, bars and miscellaneous tools are carried. Several men are also accommodated. The chemical tanks are placed in front. In a few 
seconds after an alarm is sounded the machine is on the street. Up to date this vehicle has proven very satisfactory. It is oMmm that 
such a machine must pecessarily be efficient to withstand the rigors of an uncertain New England winter. 
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Gasoline Wagon Operation 

Tips to New Drivers and Caretakers About Things Likely to E^scape Their Attention 



SOMETIMES a gravity feed carburetter will not supply 
gasoline when the machine is climbing hills which 
ordinarily do not cause any difficulty. Agitation of the 
float will not help matters. The supply pipe is not blocked. 
In fact the wagon will only mount the grade when the 
fuel taink is nearly full. As it is impossible to guarantee 
that all hills will be encountered with a tank nearly full, 
the difficulty may be remedied by fitting a back pressure 
valve and an air pump to the fuel tank, of course stopping 
up the air vent in the filling plug. This remedy is much 
simpler than attempting to raise the tank or lower the 
carburetter. 

One Cause of Faulty Compression 

One of the principal causes of the loss of compres- 
sion is a bad seating of the inlet or the exhaust valve. 
The latter gives more, trouble, as a rule, than the former, 
it having more work to do, and, moreover, has to with- 
stand the great heat to which it is subjected by the 
outf iishing exhaust gases at the end of each power stroke. 
It should be the invariable rule to examine the valves 
first. In no case should an examination of the exhaust 
valv0 be overlooked if the inlet valve is not found to 
be perfect. The signs of a worn valve are dark patches 
or pitting on the conical face of the valve or its seat. 
In niany cases it will be found that the valve itself will be 
pitted arid marked much more than the seat. 

Another Cause of Compression Leakage • 

Another cause of compression leakage is the im- 
perfect fitting of the piston and its rings in the cylinder. 
The ideal conditions ior^ a piston working in a cylinder 



would be a perfect fit between the piston and the cylinder, 
but as the question of heat has to be considered it is not 
possible to attain this ideal fit, for if the piston were too 
tight the heat generated by its frictional contact would 
be so intense as altogether to prevent its working. As 
it is, the difference in measurement between the piston 
and the cylinder walls does not amount to approximately 
more than one-hundredth part of an inch. Although 
the hundredth part of an inch may seem a small matter, 
yet it allows of the escape of a very appreciable quantity 
of the explosive gases from the cylinder before the charge 
is fired, and is of vital importance in the construction of 
an engine such as that employed in driving a motor 
vehicle. The piston, then, having of necessity to be 
smaller in diameter than the cylinder, it becomes neces- 
sary to make a gas-tight joint by the aid of piston rings. 
For this purpose, three or more rectangular grooves arc 
cut in the upper end of the piston, and into each of these 
grooves is sprung a cast-iron ring so constructed as to 
have in itself a certain amount of spring which keeps it 
in constant contact with the walls of the cylinder, and so 
forms the necessary joint. In course of time these rings 
will wear to such an extent as to permit a portion of the 
compressed charge to escape, and, what is more destruct- 
ive, portions of the ignited gas also escape by them, thus 
tending to their rapid destruction when once they begin 
to give way. It is invariably the top piston ring which 
gives way first, as this does the bulk of the work in pre- 
venting the passage of any part of the compressed or 
exploded charge. 
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Motor Bus Disaster 

Driver Throws in Reverse While Machine is Rapidly Descending Hill and Accident Occurs 



EXPERTS are nearly agreed that the motor bus catas- 
trophe which occurred about the middle of last month 
between London and Brighton, and caused the loss of 
eight lives, might have been avoided if the driver had not 
been guilty of the unpardonable sin of throwing in the 
reverse gear while the vehicle was going downhill at a 
rapid and constantly accelerating rate of travel. 

With ' both rear wheels locked and the five-ton 
machine (seven tons with passenger cargo) gaining head- 
way every moment, the transmission shaft broke. Even 
if the driver had then applied the powerful road wheel 
brakes they would not have checked the descent of the 
vehicle, for by that time its ponderous mass must have 
been rushing to destruction at the rate of 30 miles an hour. 

Doubtless it will develop under careful investiga- 
tion that the driver, finding the vehicle moving too fast 
over the bfow of the hill, took out the clutch and threw 
in the reverse gear, which action, however effective it 
might have been if the bus was moving very slowly on ' 



the flat, was wholly inexcusable under the circumstances. 

Further than the driver's word there is nothing in 
the evidence thus far adduced to indicate that both foot 
and hand brakes were inoperative at the critical moment. 
The rigid system of vehicle inspection, which is so con- 
spicuous a feature of the service of the company owning 
the ill fated machine, would certainly warrant a different 
conclusion. 

Misfortunes which are accompanied by such lament- 
able losses of life have the qualifying merit of stirring 
professional interest in many matters of motor vehicle 
construction which, without their sorrowful consequences, 
would be left as we find them. The whole question of 
motor bus design is now being gravely considered. While 
there is no valid excuse for panic regulations to govern 
construction or operation there is undoubtedly room for 
improvement in the design of the vehicle as a whole 
and in its various component parts. Whatever may have 
been the true sequence of events, the lessons to be en- 




The Top Deck and One Side of the Body Were Torn Away by an Overhanging Tree Bough. 
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forced cannot vary very much. The failure of the brakes 
to act at the critical moment is no doubt the outstanding 
fact. 

In all brakes usually fitted to motor cars the brake 
surfaces are out of action in the normal position. A true 
emergency brake would act on the. reverse principle to 
those universally in use ; that is, normally, the brake sur- 
faces would be in contact, unless held out of action, say, 
by a wire actuated by the driver, by pedal or hand lever. 
Any accidental breakage causing damage to the emer- 
gency brake gear would then allow the brake to come 
into action. 

Many gear boxes are made of aluminum alloys, the 
only virtue of which is lightness. In strength, toughness 
and reliability, aluminum alloys, generally speaking, are 
h^ferior to good quality cast iron. Public service vehicles 
should liot be allowed to have untrustworthy material in 
any vital part. The fracture of some part of the transmis- 
sion gear may have been the prime cause of the disaster, , 
on the driver putting in the reverse. The reverse gear 
is usually lower than even the lowest forward gear, which^ 
means that the speed reduction from engine crank-shaft 
to road-wheel axle is then greatest. With the engine 
running at its normal speed, say 750 revolutions per min- 
ute, the reverse gear would drive the omnibus backwards 
at about three or four miles per hour. But if the for- 
ward speed of the omnibus at the moment of putting on 
the reverse gear were eight times as great (24-32 miles 
per hour) the corresponding speed of that portion of the 
shaft between the clutch and the gear-box would be eight 
times 760 revolutions per minute — i. e., 6,000 revolutions 
per minute. This speed has to be communicated practi- 
cally instantaneously to this shaft in the reverse direction 
to its previous motion. A sliding gear of the usual type 
would be likely to have its teeth stripped one by one under 
this operation. The Panhard type of gear-box, now 
almost universal, ought to be replaced by one of the gears 
always in mesh type, at least on omnibuses. 

Presuming that the change to the reverse had been 
accomplished without damage to any part of the trans- 
mission gear, and presuming, also, the engine to be run- 
ning as usual with the clutch out, the two portions of the 
clutch would be running in opposite directions. If the 
clutch had been let in gradually, the engine would work 
against the down-hill motion, gradually bringing the om- 
nibus to rest, and would then drive it slowly up hill. With 
a suitable clutch and transmission gear this gives a most 
powerful brake that will pull up a car on any hill up which 
it can be driven. Many clutches on London motor omni- 



buses are too fierce in action. A leather-faced clutch 
would be ruined by a few repetitions of the above opera- 
^on. A multiple disc clutch is probably the best type 
to employ. For motor^ omnibuses the clutch should be 
of such a design that it can be used as above described 
without damage to itself. 

It does not appear that the steering gear was dam- 
aged, but the driver is reported to have said that "there 
were outside 24 passengers and only eight inside; the 
Result of this was that the bus was top heavy and began 
to sway all over the place." The side sway of the top 
heavy mass having been started, it would tend to increase, 
at one moment relieving pressure on one of the front 
steering wheels and causing a greater drag at the other. 
By the time the driver corrected this with the steering 
wheel the sway would be reversed, and so the unsteadi- 
ness would increase. 

This brings us to a general indictment of the present 
type of double-decked London motor omnibus. To ensure 
a reasonable degree of comfort over bad roads the springs 
must not be too stiff. If the springs are easy enough to 
avoid transmitting road shocks to the omnibus body, on 
turning a comer the top of the omnibus sways outward, 
this action being proportonal to the height of the mass 
center. The omnibus traffic managers all prefer the 
double-decker to the single-decker on account of its greater 
earning capacity; but if it is to become a safe permanent 
type it will have to undergo some modifications. At 
present it is practically a heavy motor car chassis with 
an omnibus body added on to it. 

The mass center should be kept as low as possible^ 
The floor could be lowered nearly 18 inches, but this 
would mean a redesign of the chassis. The back axle 
would have to be bent, which would rule out of court the 
live axle, leaving practically only the side-chain drive. 
Whatever be the demerits of the chain drive, it has the 
virtue that chains seldom or never break ; if from wear or 
bad design they become objectionable they are* easily and 
quickly replaced. 

The inspection problem in a motor omnibus com- 
pany is entirely different from that in a locomotive shed. 
In a locomotive the designer keeps in mind accessibility; 
in a motor car or a motor omnibus, the vital parts, engine, 
clutch, gear-box, etc., are best completely encased. These 
concealed parts therefore should be of such design that 
they may run for long periods without being opened out. 
The engine and some types of clutches may be said to 
have arrived at this stage of development, and the gear- 
box must soon follow. 



TBSTED IN SCHOOL BOARD WORK 

F)R some time past the department of education in 
Greater New York has been experimenting with 
motor wagons in the expectation that their employment in 
delivery of text books, supplies, janitor's materials, chem- 
icals, etc., to the schools on Staten and Long Islands and 
in Westchester County, would be cheaper than draft an- 
imal service. Four firms making gasoline wagons have 
been called upon to give four days' test of their trucks. 



These tests have not by any means been perfimctory 
exercises. One machine was made to cover l(k) miles in 
seven hours and a half loaded with supplies of the kind 
described and doing the work of three teams and wagons. 



It is proposed to operate a motor biis line between 
Crystal, Palo and Belding, Mich. Public subscriptions 
are being raised for the enterprise. 
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Trailer Constructed to Steer Itself Exactly In Track of Power Wagron. Can be Backed Into Position, Push of the Power Wagon 
Through the Coupling Rod Being Taken Only by Frame of Trailer, not on Fore-Carriage. Fore-Carriage 

Steered by Hand- Wheels Shown on Either Side 



Trailer Brakes 



N 



Suitable Mechanism for Horse Drawn Vehicles to be Used with Power Wagons 

O study of the power wagon would be complete if severe than is ordinarily supposed. We now come to the 
it did not consider what eventual disposition was to , consideration of some of the more important parts of the 



be made of the many varieties of horse drawn vehicles 
now in service. Obviously these vehicles cannot well be 
converted into motor wagons unless it is assumed that the 
fore-tractor — ^a supplementary motive device which takes 
the place of the fore-carriage in an ordinary horse drawn 
wagon — can satisfactorily effect such a conversion. No 
engineer, however, will concede that this mongrel con- 
struction possesses any advantages which are deserving 
of serious consideration. 

There remains, then, the alternative expectation of 
UFing horse drawn wagons as trailers for motor wagons. 

In our last issue it was pointed out that the struc- 
Vwzl requirements of a motor wagon trailer are more 



vehicle. Brakes naturally first engage attention. It is 
imperative that they be efficient. Foreign practice coun- 
sels the employment of brakes on both rear wheels. It is 
not sufficient that the brake should act on one wheel only, 
as is frequently the case with horse drawn wagons. The 
brakes must be strong enough to lock both wheels on one 
axle if required. 

There are three methods by which these brakes 
can be applied: (1) they can be worked from the trailer 
itself, in which case a man must be on the trailer so as 
to be able to apply the brakes; (2) the trailer brakes can 
be connected to the power wagon brakes in such a way 
that neither of the two independent brakes, with which 
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a heavy motor wagon should be fitted, can be applied 
without at the same time applying the trailed brakes; 
(3) the trailer brakes can be. arranged, either by connec- 
tion to a separate handle on the motor wagon, or, as in 
the case of a tractor, by close juxtaposition, so that they 
can be applied from the tender foot plate. 

If a horse drawn wagon is already fitted with brakes 
on each of two wheels :on the same axle, it can at once 
be used as a trailer by carrying a boy on it who can apply 
the brake by the usual pedal lever, or by a screw and 



be had to the other. In the method described in Fig. 1 
an extra piece of chain, ending in a slip link, is joined to 
the existing brake chain,-and left hanging when not in 
use. The slip link is c(5uplBd.to the end of the chain on 
the motor, and it is not even necessary to disconnect the 
pedal. 

The attachment of the brake to a trailer that is at 
present without one need not be a difficult matter. The 
commonest practice is to make a cross-bar, with a shoe at 
each end to bear on the wheel tires, and this is slung from 





Pig. 2 — Trailer Brake of the Hanging Type, at Front of Wheels, Applied by Vertical Screw and Nut. 



wheel. The seat of a trailer, however, is not the pleasant- 
est place in the world when the engine of a gasoline 
wagon happens to be getting more lubricant than it n^eds 
or the fuel mixture is permitted to become too rich. Fur- 
ther than this, a boy perched in front of a trailer can be 
of no assistance in an emergency. As, however, his wages 
have to be paid, notwithstanding the trivial character 
of his duties, the plan of working brakes from the trailer 
should only be adopted when neither of the other two 
methods can be employed. 

The second plan is quite out of the question where 
a steam wagdn is concerned, because the two independent 
motor brakes are the hand brake and the reversing lever ; 
so that whichever is used to stop the motor, the trailer 
will also be braked. 

The third system is, therefore, the real alternative 
— an independent trailer brake applied from the driver's 
foot-plate. There are several methods by which this can 
be effected. Figs. 1 and 2 show outline, drawings of two 
simple methods, that in Fig. 1 being applied by a handle 
similar to that found on old street cars, and that in Fig. 
2 by a vertical screw and nut. Either of these methods 
would be effective; it is only a question of which is the 
easiest to fit to the particular motor wagon. That illus- 
tiated in Fig. 1 is certainly the cheapest, but there may 
be no convenient place to fix it, and recourse must then 



the wagon frame. It is, however, very necessary to see 
that the hanging links are stiff enough* to iact as struts, 
as, should the wheels be turning in the direction which 
forces the brake upwards, these hangers would be in com- 
pression, and they have often been known to double up. 



PASSENGER AND FREIGHT LINE 

THE Trinidad Automobile Transportation Company 
has been organized in Trinidad, Colo., with capital 
stock of $25,000, for the purpose of doing a general com- 
mercial business. Several 16-seated motor buses have 
been ordered. At the outset it is expected that the opera- 
tions of the company will be confined to carrying passen- 
gers between Trinidad and some of the adjacent mining 
camps. Eventually, however, it is the intention to carry 
freight, express and mail matter. 



Some time ago a motor tri-car was tested in British 
postal service. The car completed a trial of three months, 
running 360 miles a week in London, with the result that 
its performance is within one-quarter per cent of perfec- 
tion. Such trials are not conducted in a hapjiazard man- 
ner abroad, and the above result represents in brief the 
conclusion drawn from an accurate tabulated statement 
of the test. 
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MUNICIPAL MOTORS FOR CHICAGO 

MOTOR garbage wagons may be seen in operation in 
Chicago before long. The city comptroller and 
superintendent of streets believe that much money is 
wasted in hauling refuse to the reduction plant by horse 
drawn wagons and will probably recommend the employ- 
ment of power vehicles in their stead. 

Under the contract recently signed by the city for 
the reduction of the garbage the city must deliver all gar- 
bage at the reduction plant in airtight tanks or specially 
constructed garbage wagons or cars. Arrangements for 
the equipment of a municipal teaming system to handle 
the hauling of the garbage have been under way for sev- 
eral days, but the officials have found great difficulty in 
securing the necessary horses. 

The comptroller is not specifically informed concern- 
ing the economy to be derived from the employment of 
motor garbage wagons, but he reasons that if merchants 
can use motor vehicles with success in transporting their 
merchandize the city should be able to find profitable 
work for them. He says further: 

"I believe it would be wise for the cit^ to install 
enough automobiles, built with aii tight garbage tanks, 
for the hauling of the refuse rather than to try and put 
in a municipal teaming system. I am confident that 
heavy, well-built trucks will carry more garbage th^n a 
team of horses can haul, make better time and prevent 
the necessity of sending a large part of the garbage from 
specially erected stations by railroad to the reduction 
plant. 

"Horseflesh is so sarce and so expensive that it is 
going to be very costly to the city if we have to buy suf- 
ficient teams to handle the garbage. We can have auto- 
molpiles built so that they will carry the garbage in a 
thoroughly sanitary manner and transport all our refuse 
on these machines. One of those big machines can carry 
an air and water tight tank with a capacity several times 
larger than a wagon tank which a team of horses could 
haul. These tanks can be lifted by derricks from the 
machines into the reduction plant vats, emptied and placed 
back on the machines without any difficulty." 



THE DISAPPEARING HORSE 

NOWHERE in the world is the rapid shrinkage in 
draft animal service, caused by the catholic use of 
commercial motor vehicles, so strikingly npticeable as 
in London. One year ago horses fairly rioted in the com- 
mand of its principal thoroughfares, so far as mere num- 
bers are concerned. Today, however, the evolution in 
minor transportation having completely burst the bonds 
which restrained its development, the numerical ascend- 
ancy of the horse in certain well favored traffic districts 
is diminished by fully 40 per cent. 

In effecting this astonishing transformation the 
motor bus, not unexpectedly, has played a principal part. 
Its ubiquity is a matter of universal comment. Commer- 
cial motor vehicles of other kinds, however, have con- 
tributed not a little' to the change. 

Observing both forms of omnibus traffic from a 
vantage standpoint giving command of a favorite thor- 
oughfare, a census expert recently ascertained that horses 
were disappearing so rapidly as a result of the competi- 
tion of motor vehicles as to make it impossible that ani- 
mals would be employed much longer than the presefjt 
year. Condensed this is what he discovered : 

PericK^ of Observation Motor Hone 
BuKs Buaeii 

3 hours 211 , 249 

6 hours .408 686 

9 hours 609 896 

12 hours .; .. 805 1,222 

One year ago, when a similar census was taken a^ 
the same point, the twelve hour count only showed 361 
motor buses in motion. 

Another highly interesting comparison which this 
statistician drew between motor vehicle and draft animal 
traffic is here submitted: 
Motor road vehicles, all kinds counted in 

1906 IMS 

12 hours .745 234 

Horse vehicles, all kinds counted in 12 

hours .. .. 928 1168 
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Diagram Showing Increasing Popularity of Motor Bus on One linden Route. 
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Municipal Wagons 

Economy and Variety of Service Yielded by Vehicles Owned by City Corporations 

( Spodal CorrMpondeBce ) 



Dower ambulances are beginning to find 
* a vogue just now in Great Britain. 
The London County Council after many 
deliberations has agreed to ask Parliament 
for power to establish, at a cost of $26,000, 
two stations for such machines. The 
Metropolitan Asylums Board of London, 
alread has in use two motor ambulances 
driven by gasoline 4-cylinder 16 hp. motors. 
They are fitted with self-starting devices 
operated from the driver's seat. Another 
type of motor ambulance now being con- 
structed for the Board can be converted so 
that convalescents may be taken out for 
airings or to their homes. 

Motor Tower Wagons 

Motor tower wagons for use in connec- 
tion with overhead electric railway equip- 
ments are being increasingly used by 
'British municipalities. Indeed the uses to 
which such vehicles may be put are mani- 
fold. They can be used as water towers by 
firemen, the hose being raised with the tele- 
scopic ladders. The staging gives the fire- 
men a good range of action. The vehicles 
are also useful for men engaged in re- 
carboning arc lamps, repairing telephone or 
telegraph wires, cleaning tower hall win- 
dows, painting; bridges and many other pur- 
poses which will suggest themselves to the 
ingenious mind. 

In 1W>2 the Leeds Corporation paid 
$3,750 for a 4-cylinder 18 hp. gasoline 
chassis upon which was erected a tower 
costing about $375. Repairs are trifling, 
consisting chiefly in the replacing of solid 
rubber tires as they wear out. The tools 
and appliances carried on the wagon, to- 
gether with the men, make up a load of 
about 2% tons. 

Economical Vehicles 

The Bradford Corporation, besides the 
parcel vans already described, owns and 
operates two gasoline tower wagons. The 
first, with 8 hp. 2-cyIinder motor was pur- 
chased without the tower four years ago at 
a cost of $2,500. The tower cost about 
$250. The second with 18 hp. engine, cost, 
three years ago, $3,350 for the chassis and 
$375 for the tower. They are used for 
erecting and maintaining the overhead 
street railway equipment, carriage of tools 
to various parts of the railway system, and 
generally for emergency and breakdown 
work. The average load with tower is 
about 3V4 tons. The maximum speed of the 
vehicle is 15 miles per hour. When not 
in use the driver is employed in the rail- 
way repair department. The corporation 
engineer is quite satisfied that the economy 
of the vehicles, although of the earliest 
type, is considerable. No record is kept 
of the work and cost of running the ma- 



chines, the only noticeable , item in upkeep 
being renewal of solid rubber tires, as with^ 
the Leeds corporation tower wagon. In 
all heavy vehicles of this class the cost of 
tire maintenance works out at aboul 3 cents 
per mile. 

The Glasgow Corporation uses a 12 hp. 
gasoline 2-cylinder tower wagon. The 
chassis is similar to that of the three lor- 
ries used by the London County Council 
tramways department, and which will be 
presently described. The cost, complete, 
was about $3,500. 

The Belfast Corporation has recently 
purchased a 22 h||i^ 4-cylinder gasoline 
tower wagon. The maximum height of the 
platform from the road is 20 feet and the 
minimum elevation 12 feet. Two tool 
boxes are placed on the rear of the tower, 
one below the other. A second seat behind 
the driver is provided for the . accommoda- 
tion of three mechanics or assistants. The 
price, complete, waa^ $3,750. 

Motor Wagons Sare Time 

Newport also recently purchased a hori- 
zontal gasoline engined tower wagon. The 
arrangement of the engine permits of the 
whole length of the platform being used 
for the tower and repair equipment. Pre- 
vious to delivery the machine was subjected 
to a test breakdown call in competition 
with the old two-horsed tower wagon. 
Both vehicles turned out on a telephone 



call and proceeded to a 'spot 5 piilesf dis- 
tant. The gasoline vehicle had its men at 
work actually handling the overhead wires 
seven minutes before the hofsed wagon ap- 
peared iti sight. 

Aberdeen purchased an 18 hp. 4-cylin- 
der two-ton gasoline lorry chassis at a cost 
of $3,500. The tower erected upon the 
chassis cost $375. The vehicle costs about$600 
per annum to keep running, including inter- 
est on capital outlay, depreciation, drivers, 
repairs, sundries, insurance and stores. 
The driver's time, when not employed with 
the wagon, is charged to the particular 
branch of railway work he is engaged in. 
Motor Tower Wagons Indispensable 

Newcastle-on-Tyne and other cities have 
gasoline tower wagons, but they all cost 
about the same figure when complete, viz. : 
$3,500. The usual load is %V% tons, and the 
cost of running, upkeep and standing 
charges varies from $550 to $650 per an- 
num according to the extent of the sys- 
tem the vehicle is attached to. All munici- 
pal traction engineers are agreed that the 
power tower wagon is indispensable to large 
electric tramway systems. 

The London County Council street 
railway has no use for tower wagons, as all 
its lines are equipped on the conduit sys- 
tem. However, it uses gasoline motor 
chassis such as are employed by other cities 
for tower wagons. The London County 
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Council wagons are of IZ hp. with two 
cylinders, carry 3-ton loads, and travel up 
to 16 miles per hour. Three of these vehi- 
cles have ordinary float bodies^ as illus- 
trated, and are employed to carry stores 
between the depots and in the removal of 
. old' horsed street cars to purchasers, or 
to^ the repair shops if not dispensed with. 
The disused equine chariots are run up on 
plank slopes to the beds of flat trailers. 
The fourth wagon is fitted with a van top, 
and is used in breakdowns. The van top 
is removable and can be fitted to either of 
the other power vehicles if desired. The 
breakdown van usually occupies ten min- 
utes to cover two miles. The breakdown 
gang consists of a fitter and twQ assistants 
with driver. The kit includes ten jacks of 
from 1 to 15 tons capacity, two bogie trol- 
leys towing chains and ropes, crowbars, 
wedges, sledges, and a line testing appara- 
tus. The major portion of the kit is stored 
beneath the seats running each side of the 
van. Solid rubber tires are fitted to all the 
vehicles, which cost $3,250 each. 

Mnnici^ Motor Buaas 
In the matter of operating motor buses 
British municipalities have not been too 
eager. Eastbourne has had a fleet for 
several years, but owing to the difficulty of 
finding suitable routes did not obtain mucK 
profit from them at first. Wolverhampton 
was the next to experiment. Its engineers 
of the corporation street railway, to which 
the motor buses were to act as feeders, 
drew up the following estimate of the cost 
of operating three motor buses : 
Operating Chanrts 

Cost per bus mile. 

Gasoline 2.6c 

Wages of driver and guard, etc 4.10c 

Wages of oilers and cleaners 4c 

Tickets, light, etc. 552c 

Oil, grease and sundry stores, 4c 

8.052c 

If aintcnance and Ktnawalt 

Tire renewals 4.0C 

Rolling stock 1.850c 




5.850c 



Twin Tire which has been ran upwards of 18,000 miles 
on the rear wheels of Motor Bus weifhing five tons. 

General Coats 

Rates, insurance and miscellaneous 6c 

Capital Charges 

Interest and depreciation 4.6c 

Grand total 19.102c 

Szperience Reduces Operating Costs 

The figures on the whole were fairly 
representative at the time they were drawn 
up, but the cost of motor bus operation 
has decreased since that period in conse- 
quence of the many improvements in me- 
chanism and greater experience in running 
the vehicles. Wolverhampton's buses were 
run on a route where there are many 
hindrances to the laying of a street rail- 
way track. The three vehicles gave a 15 
minute service. The buses were housed 
in the electric car shed so that no extra 



car building was required except the erec- 
tion of a gasoline storage tank. 

The foregoing figures were based on an 
annual mileage of 74v000, or 24,666 2-3 
miles per bus, a very good average if the 
time occupied in docking the vehicles sys- 
temically for overhauling is considered 
and Sundays are regarded as off days for 
all vehicles. 

Impediments to Progress 

There is a great desire among British 
urban district councils to run, or Obtain 
permission to run, lines of motor buses in 
their districts. This permission is not al- 
ways given, in view of the right of the 
private public to serve the general public 
if they so desire. Without special parlia- 
mentary powers, urban district councils 
cannot improve the road transport facili- 
ties of their respective districts. They are 
empowered to license motor buses and to 
make by-laws regulating their management, 
but if a council wants to run buses it must 
promote a bill in parliament conferring 
these powers on the council. The success 
such bills meet with is not very greats 

Private enterprise is the only alterna- 
tive, but the councils may exercise their 
powers to assist any scheme to the public 
advantage and contribute sums in aid't)iere- 
of. Now and then a council plays the dog- 
in-the-manger and refuses to license motor 
buses to be run by private persons, al- 
though they cannot run the buses theih- 
selves. In every case where this has so far 
occurred, however, public opinion has been 
too strong for the. councils and they have 
had to grant the licenses asked for. 

. Leeds City has several motor buses, 
and half a dozen other municipalities are 
applying for powers to run similar vehi- 
cles. The difficulty of obtaining the 
power to operate keeps back many applica- 
tions which would' otherwise be made. . 

Iffdtor Bus Costs 

A full size motor bus to carry 36-pas- 
sengers costs $4,250, complete with body and 
tires. Acetylene lighting, or electric lighting, 
and rattan seats are extras. Oil lighting and 
plush or leather seats are included in the 
price mentioned. 




Truck Used by London County Council Tramways. 
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First Municipal Wagon Used In Liverpool — Vintage of 1899. 

Seven Years' Experience 

Conclusions of an Eminent Engineer Upon the UtiKty and Construction of Power Wagons 



MANY passages in. the paper read by Mr. Brodie be- 
fore his municipal colleagues indicate that he is a 
s^fer guide when adhering strictly to matters within his 
domain than when making short excursions into realms 
which manifestly he has not explored to any great extent. 

For example, he does not balk at saying that steam 
or gasoline vehicles are pre-eminently useful as motor 
ambulances. The limited experience which Britons have 
obtained from the use of electric vehicles does not enable 
them to perceive the special merits of such machines for 
this particular class of service. Noiselcasness, freedom 
Irom vibration and smoothness in operation are essentially 
the characteristics of the electric machine. It may be 
that one such vehicle in a hospital not specially equipped 
to give it adequate care and attention would prove more 
costly to maintain than either a gasoline or steam machine, 
but this disadvantage is more than balanced by the cer- 
tainty with which it operates, the rapidity with which it 
can be put into action, and the comparative ease with 
which electric vehicle drivers can be picked up. ' 

Furthermore, the smoothhess of operation and the 
absence of noise and vibration, upon which Mr. Brodie 
rightly lays such stress, would at the end of a given 
period of service by an electric machine be quite as notice- 
able as at the time of purchase, while it might reasonably 
be expected that the gasoline machine, however perfect 
at the outset, would before long manifest contrary qual- 
ities. The steam machine possesses the disadvantage of 
being unable to get under headway within as short a space 
of time as either of the other vehicles; otherwise its 
^oiselessness in operation would be as permanent as in 
the case of the electric machine. 

The recognition of this has led the majority of 



competent investigators to award the palm of superiority 
to the electric vehicle in ambulance work in all cases ex- 
cept those where speed and vibration are matters of small 
importance. 

While on this subject it will do no harm to further 
modify the opinions expressed by Mr. Brodie by drawing 
attention to the singleness of purpose which his whole 
paper breathes. He is, as is evident, a warm advocate of 
both gasoline and steam vehicles for municipal service. 
To what extent electric vehicles might be employed by. 
the Liverpool corporation can, of coiirse, at this distance 
only be conjectured. It would appear, however, that 
from the stated range of Liverpool's municipal motor 
wagons the work they are performing could, from a 
mechanical point of view, be accorhplishcd *just 'as satis- 
factorily by electric vehicles. It is not certain, however, 
that their maintenance would be as low as Mr. Brodie 
shows the maintenance of steam and gasoline wagons to 
be, unless the entire motor service of the corporation was 




Old Type Straight Axle Used on Municipal Wagons. 
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performed by electric machines, in which event the stable 
economy alone would justify at least the consideration 
of this type of wagon. 

Years ago some particularly skillful stock jobbers 
and market rigging operators on this side of the water 
joined forces with people equally dexterous on the other 
side to exploit electric vehicle road traction. The collapse 
of the enterprise, the bad performance of the vehicles, and 
particularly the savage resentment of investors, all con- 
spired to give the electric machine a notoriously bad 
name in Great Britain. 

The effects of this ill starred enterprise are felt to 
this day in England, and notwithstanding the enormous 
commercial success which has attended the use and manu- 
facture of electric vehicles in this country, its significance 
is either unknown or ignored by British users or makers 
of commercial motor vehicles. This wholly explains 




steel Sheatlied Double Pneumatic Tire, Used for 5000 Miles on 
Heavy Municipal Wagon. 

British disinclination to pay the slightest attention to the 
demonstrated advantages of the electric machine. 

Notwithstanding these lapses, however, the expert- 
ness of Mr. Brodie's opinions concerning the larger eco- 
nomic principles involved by the use of motor wagons is 
not to be denied. The breadth of his experience alone 
entitles his utterances to more than common consideraton. 
Although he touches lightly upon the stable economy to 
be derived from the employment of motor wagons, it is 
evident that he regards it as one of the most important 
divisions of the general study. Few establishments which 
are making use of motor wagons today have been enabled 
from experience to reach the conclusion so definitely stated 
by Mr. Brodie — that in the mere matter of stable room 
the substitution of motor vehicles for horse drawn vehicles 
effects an economy of fully 50 per cent. The value of 
this admission is best understood by a calculation of the 
cost of the real estate upon which horse stables are erected, 
and the high cost of buildings thereon. 




Municipal Dust Wagon and Trailer. 

The second installment of Mr. Brodie's paper here 
follows : 

When occupied on street watering the following gives the 
time required in the various processes in Liverpool for motors 
and for horses working under exactly similar conditions: 

MOTOR. HORSE. 

_. mins. mins. 

Time occupied from depot to hydrant 10 30 

Time occupied from hydrant to depot 10 30 

Fixing and taking off tackle for loading iVz 3 

Time occupied for loading 3 3 

Time occupied for distributing 4 6 

Time occupied for travelling 4 6 

Time occupied getting to hydrant empty 1% 

Motor Wagons For Street Watering 

On dry days a minimum of 40 horses is usually employed 
upon street watering, the average useful mileage per day obtained 
from these horses amounting to about eight miles. On the driest 
and hottest day a maximum of about 75 horses is employed, which 
at the same average mileage gives a total of 600 miles of useful 
watering. 

The motor wagon at present in use in Liverpool for street 
watering sprinkles the whole width of a 32 ft. road in one opera- 
tion, as compared with a width of 16 ft. by the horse vehicle. This 
increased speed has been attained by lifting the tank, but it may 
also be obtained in the case of motor vehicles by the lift-pump 
arrangements, recently introduced by Messrs. Glover, of Warwick, 
in which the head is kept constantly at a level greater than the 
natural fall due to the level of the water in the tank. 
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By the improved width of spread possible the mileage can be 
practically halved as compared with water distribution from a 
horse vehicle. The motor, watering wagon in Liverpool is kept at' 
work on an average for a period of 20 hours per day, and assuming 
that an average speed of six miles per hour can be obtained — ^which 
is practically what is accomplished in actual practice — the length 
of' street dealt with by motor wagon amounts to 35 miles for two 
shifts with 32 feet of spread, equal to 657,000 square yards, and on 
this basis it displaces approximately eight horses. 

Assuming that the total charge for the motor wagon per 
shift amounts to $7.92, the total cost of watering a mile of road 
averaging 32 feet in width would amount to 44 cents with motor 
per day and 54 cents with horse per day. 

Other Advantages of Motor Sprinklers 

In the case of motor watering, in addition to speed, the fol- 
lowing additional advantages may be claimed for the motor, viz : — 

1. That as the load is so much greater a proportion of 
the time lost in connecting and disconnecting to hydrant is saved. 

2. That a proportion of the time lost in running to hydrants 
is also saved; and 

3. That owing to the weight and stability of the vehicle, the 
load may be carried at such a height as to treat roads of ordinary 
width in one operation. 

Wjith regard to the question of street sweeping by means 
of a revolving brush attached to a motor vehicle, it appears some- 
what questionable whether any great advantage from an economi- 
cal point of view is obtainable under ordinary conditions, as the 
speed of the motor must be kept low and consequently the work 
done does not exceed twice that done by the horse vehicle : 
whereas the proper charges for the motor wagons must exceed the 
cost for two horse vehicles. 

In connection with street sweeping there appears to be an 
opening for a combined motor sprinkling and sweeping machine, 
but it should be capable of sweeping a track at one operation con- 
siderably wider than the ordinary horse brush, and, if possible, 
it should also be capable of lifting the materials collected by the 
brush and depositing them in the body of the wagon. 

Speed, Tires and Trailers 

The work which comes under the control of the surveyor is 
so variable in character that attention should perhaps be Called to 
two developments in motor traction which will no doubt be found 
useful where the conditions are suitable, viz.: 

1. The medium weight gasoline wagon on rubber-tired 
wheels, and 

2. The light tractor 




In many districts strong objection is offered to the use of 
heavy wagons with iron-tired wheels, and in some cases no doubt 
authorities will consider that the advantages of freedom from 
vibration and noise, together with the greater speed, viz., \2 miles 
per hour, allowed to such vehicles will more than counterbalance 
the advantages of economy possessed by the heavy motor wagon, 
and it appears likely that there will in the near future be a con- 
siderable development in this direction. 

The light tractor is also at the present time considerably in 
evidence, and, where the conditions of loading and unloading are 
such that the wagons cannot be quickly loaded, or where there 
may be considerable delays before the material can be delivered 
on the site of the works, they will no doubt be used. 

It appears likely, however, that the motor wagon and 
trailer will be more economical in working for urban purposes 
generally. 




All-Metal Wheel for Municipal Wagon, 



Latest Cast Steel Rear Axle for Heavy Municipal Wagon. 

Motor Ambulances 

The work done by ambulances, viz., the removal of sick 
and injured people to the hospitals, as also the removal of infected 
clothing to the disinfectors, and its return after disinfection* ap- 
pears to be specially suitable for more than one class of work, and 
there are now several methods by which the one vehicle body can 
be quickly removed and another placed in position without delay. 

Steam vehicles have been recommended for this class of 
work largely on account of their quietness and smoothness in 
operation. Where, however, used for emergency purposes, many 
four-cylinder gasoline engines are now almost equally silent and 
free from vibration, while they have the additional advantage of 
always being ready for work at a moment's notice if kept in 
good condition. 

Motor Fire Vehicles 

Another branch of work in which the motor must in the 
near future displace horses is in the service of the fire brigade, 
and in this line already a fire brigade can hardly be considered up- 
to-date which does not contain samples of motor-propelled vehi- 
cles. 

In no branch of the municipal service is promptness in 
starting and speed on the road of greater importance than in 
connection with an outbreak of fire. In many cases fires which 
would otherwise have developed into large conflagrations have 
been avoided by the early arrival of the motor wagon. 

In Liverpool there are at the present time, under the charge 
of the head constable, three automobile fire engines and one motor 
tender, and the following extract from his annual report puts 
very concisely his opinion of the merits of the motor vehicle for 
such purposes : 

"The economy of these in place of horse-drawn machines 
is manifold; those which are equipped with chemical cylinders, as 
two of the present are, and all the new ones will be, supply the 
place of both a first-turn machine and a steamer, while the sub- 
stitution of oil fuel for coal practically does away with the want of 
a tender, the tanks carrying enough oil for a fire of anything but 
exceptional duration. The one machine may, therefore, be said 
to take the place of three machines and three pairs of horses, while 
the gas for keeping up steam costs no more than the bare forage 
for one pair of horses. The driver on arrival at the fire has no 
horses to look after, and is available as a fireman." 

Stable Economy 

In comparing motor vehicles with horse traction a point 
which should not be overlooked is the relative cost of housing 
accommodation. In stables, in addition to the space required for 
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the horses, and also the covered accommodation for carts, a large 
proportion of building is required for storage of fodder and for 
the preparation of food, harness, etc. The total space required^' 
for motors only amounts to about 50 per cent of that required for 
horses, while the class of building may also be of much less ex- 
pensive character. 

Light Mtmicipia Veliicles 

The Liverpool Corporation has in use at the present time 
eleven vehicles of the heavy type. It has also ten light vehicles 
which are used by officials and members of committees in connec- 
tion with the works of the municipality. The experience gained^^ 
with these latter vehicles may of some assistance to members 
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Wheel With Compressed and Impregnated Paper Tread. 

of the association who may be considering the use of such vehicles 
in connection with their duties, or who may have work for light 
gasoline vehicles. 

Having had a training as a mechanical engineer, the author 
at first, perhaps naturally, favored the vehicle propelled by steam. 
His experience with some of the early types of steam vehicle, 
however, forced him to the conclusion that the advantages of the 
steam engine — its elasticity and smoothness — were more than 
counterbalanced by the difficulty in obtaining a satisfactory sup- 
ply of water, and of maintaining the very light type of verticle fire 
tube boiler then in use, and that these disadvantages would, at 
any rate for the time, be sufficient to severely handicap any light 
steam vehicles intended for use over considerable distances. 

Attention was, therefore, directed to the gasoline explosive 
engine, and in 1901 the author acquired one of the earliest motor- 
bicycles, covering during the summer some 7,000 miles. Where 
cheapness in first cost and subsequent maintenance is a matter 
of necessity, while at the same time considerable distances have to 
be covered, the motorcycle may with advantage take the place of 
the ordinary cycle for the younger and more active members. 

Cost of Operating Motor Tricycle 

For many purposes of the surveyor, however, the three- 
wheeled vehicle is superior, and especially is this the case during 
the winter months and wet weather, when greasy roads may have 
to be negotiated at nights. A very suitable form is the motor- 
bicycle, which, in bad weather, can be readily converted into a 
tricycle or fore-car. The cost of running such a vehicle (which 
does not require a driver), should, on an average of 6,000 miles 
per annum, work out approximately as follows: 

Total cost, $288. Life, say ,3 years, $96 1.6c 

Tires 4c 

Gasoline and stores 4c 

Repairs 4c 

Licenses, etc 2c 

Total cost 3.0c 

Cost per mile taken on 6,000 — 3c per mile. 

The two-seated car comes next in the order of size, and will 



be found to very satisfactorily meet most of the requirements of a 
surveyor. 

Where greater seating accommodation is occasionally re- 
quired, this is best supplied by having the back or tonneau portion 
removable, or by separate hiring of a larger vehicle according to 
the requirements of the case, and it should not be forgotten that 
working costs, and particularly the cost of tires, are considerably 
increased by the carrying about of any unnecessary weight 

With regard to the number of cylinders recommended for 
such a car, thcj author considers that a single or two-cylinder car 
of 8 hp. to 10 hp. meets all requirements for a two or occasional 
'■ four-seated car, but if a four-cylinder car is preferred, it can now 
be obtained from several makers at a reasonable cost. It appears, 
however, doubtful whether, for purposes of hard work, the addi- 
tional smoothness in running is not more than counter-balanced 
by the additional complication, especially where a trained driver 
is not kept. 

Cost of Operating a Small Car 

The cost of running such a car, taken on a basas of 8,000 
miles per annum, should work out on the average as follows : 
First cost, including spares, hood and screen, $960. 

Life, say, four years, $240 3.0c 

Tires 2.40c 

Gasoline, stores and ignition .1.28c 

Repairs ..1.28c 

Insurance and licenses 54c 

Driver, if required 3.74c 

Total cost .12.24c 

Cost per mile taken on 8,000 miles — 12.24c per mile. 

Cost of Operating a Large Car 

When a larger car is required it is seldom necessary to ex- 
ceed 16 hp. to 18 hp. A six-seated car is found useful by sub-com- 
mittees for inspection purposes. 

The cost of running such a car should, on the average, work 

out as follows: 

First cost, including spares, hood, or top and screen, $2400. 

Proportion of life, say, five years 6.0c 

Tires 3.0c 

Gasoline, oil, ^aftd stores 1 . 6c 

Repairs 1.6c 

Insurance and licenses •. 6c 

Driver 4.0c 

Total cost 16.08c 

Cost per mile taken on 8,000 miles per annum — 16.8c per 

mile. 

{To be continued. ) 
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Gasoline Wagon Operation 

Tips to New Drivers and Caretakers About Things Likely to Escape Their Attention 



WITHOUT leaving his seat the driver can do much 
to ameliorate misfiring in an engine. Switching 
to the second set of batteries will often restore a "dead" 
cylinder to life, the current in the other set probably 
being inadequate, or the sparking plug points or the coil 
tremblers being imperfectly adjusted. Rocking the spark 
advance lever sharply from end to end of its quadrant will 
frequently cure misfiring. When the carbureter is giving 
trouble manipulate the levers. As misfiring or weak fir- 
ing occurs, the effect of more or less air should be tried. 
If more air rights the trouble it will be known that flood- 
ing is taking place, or that the jet cone is unscrewed. If 
less air creates better running, the trouble is due to a 
partially choked supply pipe or jet. If the jet is choked, 
sometimes the obstruction can be cleared by shutting off 
the extra air, opening the throttle wide, and racing the 
engine. This may draw the obstruction from the jet, es- 
pecially if it is water, when the engine will run properly 
again. 

Minimqm Gasoline Feed 

After a driver has become accustomed to the oper- 
ation of his wagon he should not fail to gradually cut 
down the gasoline feed until the point is found at which 
the motor runs well, but will not stand further reduction. 
The smaller the proportion of gasoline the more eco- 
nomically the motor will run and the cleaner it will keep. 
This can, of course, be carried to extremes and the effi- 
ciency of the engine interfered with ; but the proper feed 
can be determined without great di(ficulty. The same pro- 



cess should be applied also to the cylinder lubrication. 
When the gasoline and lubrication oil are feeding into 
the cylinder in the smallest quantities that will produce 
good results the motor should run for a long time without 
fouling the sparking plug and on the minimum amount 
of oil. ^ 

Corroded Battery Terminals 
Creeping of the sulphuric acid in an accumulator 
will sometimes so corrode the terminals that it is almost 
impossible to remove the terminal nut. A few drops of 
kerosene allowed to soak into the thread will often loosen 
the nut, but if this method fails two small pincers or pliers 
will be necessary, one to hold the terminal, while the other 
grips and turns the nut. If the terminal is not so held it 
will be ripped away from its connection. It is an excel- 
lent plan to smear vaseline over the terminals occasionally. 
This will protect them from the action of the acid. 

Lubrication 

If the lubricator used to feed well, but becomes 
worse as time goes on, there is another thing to be looked 
for, and that is oil which for some unexplained reason has 
found its way into the oil pipe that connects the lubricator 
to the large exhaust pipe, and has become crusted. 

Exliansted Dry Batteries 

Dry batteries can sometimes be induced to give a* 
few more sparks, when apparently exhausted, by soaking 
them for fifteen or twenty minutes in hot water, allowing 
the water to pass through holes punched in the layer of 
asphaltum at the top. 
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MOTOR TRUCKS IN MINNESOTA 

SINCE the advent of the motor truck in Minnesota these 
useful vehicles have developed great popularity and are 
now being recognized as a coming great factor in the state 
for commercial uses. 

The first large truck was introduced by one of the 
large furniture firms, and it did not take long to show 
those watching the experiments that the vehicle in ques- 
tion had come to stay. One of the next firms to take up 
these auto delivery wagons was the Pillsbury-Washburn 
Flour Mill company. The company secured some five- 
ton covered electric trucks that proved very popular, not 
only because of their efficiency in all kinds of weather, 
but because- they could handle great quantities of flour 
with each load. 

' The gasoline trucks, however, have proved popu- 
lar, and each day sees the advent of some new machine. 
There are now nearly 150 trucks of various kinds in Min- 
neapolis, and the number is still growing. 

In St. Paul the trucks are proving very popular. 



The Smith Candy company instituted the first truck of 
this kind and it became so well known that it did a great 
deal towards advertising the firm and increasing its bus- 
iness. Trucks of the large vaiiety soon followed and now 
there are very few of the numerous wholesale firms that 
do not own at least one. 

Another stronghold for the self-propelled vehicle 
in Minnesota is Duluth. Although some of the hills in 
that city are almost unnegotiable, these heavy carriers 
have found great favor among many of the firms. They 
are especially liked by the firms and associations who 
handle a great amount of business across the great lakes. 
The trucks have proved very useful in carrying freight 
down to the water front and depositing their cargoes. 

The outlook for the motor trucks in all of the cities 
of the state is very bright and in almost all of the smaller 
cities, where there is nearly always a brewery or mill, 
the representation of the future commercial carriers is 
very well marked. — Minneapolis Tribune. 
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Apple Ignition System 

THE question of ignition is a very im- 
portant one with any gasoline power 
vehicle, but it is especially so with com- 
mercial power wagons. The Apple igni- 
tion system consists principally of a storage 
battery from which the current is drawn. 
This battery is kept charged and in good 
condition by means of a small dynamo. 
The dynamo runs by friction contact with 
tlie fly-wheel of the engine, generates suf- 
ficient current, and delivers it to the stor- 
age battery, so that there is always plenty 
of current available, not only for ignition 
purposes, but also for electric bells, lights, 
and other subsidiary purposes as desired. 
By having two reliable sources of current 
always at command there is practically no 
way in which a driver can be left in the 
lurch through lack of "juice" for ignition 
work. 

The Apple system as installed also in- 
cludes an automatic cut-off, so that when 
the engine is not running the battery cur- 
rent is cut oflF and it cannot run back 
through the dynamo and short circuit the 
battery, as it otherwise would. The sys- 
tem is also fitted with all necessary meters, 
timers and plugs, and, completed, furnishes 
a ytry reliable and efficient bulwark against 
the ignition troubles so commonly met 
with. It must also be remembered that the 
power and speed of the vehicle depends 
very largely on the spark, and it is one of 
the claims made for the Apple system that 
it increases the earning power of the vehi- 
cle on which it is installed by keeping its 
engine working at a maximum of efficiency. 
It may also be noted that the Apple dynamo, 
while small, is nevertheless claimed by its 
makers to be unsurpassed in construction 
and efficiency by any dynamo made, regard- 
less of size or use for which it is intended. 
It is being taken up by some of the strong- 
est concerns in the country, and wherever 
tried gives complete satisfaction. It is 
manufactured by the Dayton Electrical 
Mfg. Co., Dayton, Ohio, who have central- 
ized their entire plant on the making of 
ignition apparatus, and are therefore en- 
titled to be rated as first-class authorities 
on the subject. 
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Buyers of "Rapid" Wagons. — Sales of 
power wagons were recently made to the 
following concerns by the Rapid Motor 
Vehicle Co., Pontiac, Mich. : Peter Smith 
& Sons, Detroit, two machines; C M. 
Rodgers, Buffalo; Nfew England Telephone 
Co., Boston, four machines; W. Carey 
Smith, Mt. Vernon, N, Y., duplicate order ; 
Deright Auto Co., Omaha, duplicate order ; 
Stix, Baer & Fuller Ehy Goods Co., St. 
Louis; Butler Motor Car Co., Boston, five 
machines; Kaufman Bros., Pittsburg; Na- 
tiotial Lead Co., Chicago; D. O. Eaton, 
Philadelphia, duplicate order; Brocton 
Auto Exchange, Brocton, Mass., duplicate 
order; J. W. Ransley & Son, E. O^range, 
N. J., duplicate order ; Allen Motor Car 
Co., Portland, Me. ; Wisconsin Auto Tran- 
sit Co., Manitowoc, Wis. ; Jos. Maw & Co., 
Winnepcg, Man. ; J. W. Crouse, Raton, 
New Mexico; B. J. Robinson, Vicksburg, 
Miss.; E. J. Walker, Marinette, Wis.; 
Union Transportation Co., Austin, Tex. ; 
American Sight Seeing Car & Coach Co., 
N. Y. City, three machines 25-passenger ; 
A. A. Deimel, Detroit, two machines 25- 
passenger. 

Some Recent Sales. — Within the past 
few days the Kansas City Motor Car Co., 
of Kansas City, Mo., has sold vehicles to 
the following concerns: to Abbot-Miller, 
Quincy & Boston Express, Qiiincy, Mass., 
a two ton wagon ; to Reynolds & Hill, Cof- 
feyville, Kan., a 35 passenger bus; to W. K. 
Morrison, Minneapolis, a two ton wagon. 

Company Officers Elected. — Organi- 
zation of the Williams Motor Car Co., of 
Akron. Ohio, has been effected by the elec- 
tion of the following officers : 

President J. F. Townsend; vice presi- 
dent and general manager, H. A. Williams ; 



treasurer, Henry Robinson; secretary, L. 
D. Slusser. This compai^y, which was in- 
corporated not long: ago with $5,000,000 
caoital stock unden the laws of South 
Dakota, expects to begin manufacture 
on a large scale as soon as possible. Gv 
Frank Fries, Buffalo, has been engaged as 
superintendent of manufacture. Present 
plans include the erection of a plant 250 
feet square. The company hopes to begin 
work on the new plant in 60 days, and it is 
desired to start the plant by December 1. 
Plans are being made to build 25 styles of 
commercial cars, ranging in price from $1,- 
500 to $10,000, and m weight up to a 20- 
ton truck. 

^ . 

Company Va canoes Filled. — At a re- 
cent meeting of the directors of the Logan 
Construction Company Charles F. Smith, 
treasurer, was elected secretary. B. W. 
Tw)rman, sales manager, was elected to fill 



the vacancy on the directorate caused by 
the death of Mr. W. H. Hunter. 

Salvage Corps Wagon. — The electric 
vehicle Which the Studebaker Company 
sold to the Cincinnati Salvage Corps is 
giving such satisfaction that the fire de- 
partment of the same city is importuning 
the authorities for the supply of one or 
more motor vehicles. 
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Service Efficiency 



Administrative Ability the Deciding Factor in the Operation and Care of Motor Wagons 



DECIDEDLY the most interesting problem for an 
establishment which has purchased a number oi 
power wagons, or contemplates doing so, is the effort 
to maintain the stable and road service at such high 
efficiency that the maximum of vehicles will constantly 
be advantageously employed. 

Recently some highly interesting developments 
have come to light which amply confirm the belief so 
often registered in this paper, namely, that whenever 
motor wagons are reasonably well adapted to the ser- 
vice in which they are employed their failure or suc- 
cess is wholly ascribable to the lack or existence of ad- 
ministrative ability among the people directly responsi- 
ble for their purchase. 

We use the word failure in a Umited sense,, for as 
a matter of fact no power wagon of orthodox construc- 
tion, which is suitably employed and well cared for, has 
yet failed of success from the economic point of view, 
particularly if its cost of maintenance and operation is 
contrasted with that of horse-drawn vehicles in the same 
service. 

A year ago the executives of one of the biggest 
breweries in the middle west loudly complained that they 
were unable to keep more than 60 per cent, of their 
vehicles on the road. Today this establishment is ob- 
taining 95 per cent, efficiency out of these same vehicles. 
This astonishing improvement is all the more surprising 
when one reflects upon the looseness, even extrava- 
gance, with which the merchandise road transportation 
of breweries, almost without exception throughout the 
country, is conducted. Apparently the house in ques- 
tion has awakened to the fact that the efficiency of 



motor wagons being given, it by no means follows that 
this efficiency can be continuously obtained without close 
study of all the conditions which surround the service. 

Upon finding that their vehicles were not perform- 
ing work in the manner expected they wisely concluded 
that the fault lay not in the vehicles themselves so much 
as in the stable attention which they received. After 
reaching this decision it was decided to make a change 
in the stable administration. The work thereupon was 
turned over to a highly competent manager who laid 
no claim to any great gifts as an engineer, scientist or 
electro-chemist, but who certainly did have an abun- 
dance of common sense and persisted in regarding the 
vehicles as machines which could and should be kept 
in as thorough a condition of repair as was compatible 
with service, The machines under his control, which 
happened to be of the electric type, soon began to 
show noticeable improvement in their daily perfor- 
mances, and before long sick and ailing vehicles were 
as scarce as formerly they were plenty. Naturally this 
change was not brought about in a day; in fact it took 
almost six months to demonstrate that the normal con- 
dition for a power wagon was one of healthy activity 
and not of ailing inactivity. 

Strangely enough, another large brewing company 
in the east shnultaneously reached the same point of 
development in the use of its electric vehicles. This es- 
tablishment also a year ago had failed to comprehend 
the responsibility which purchasers of power wagons 
assume when the vehicles are put in service, and natur- 
ally the showing was far from brilliant. Like the mid- 
dle western concern, however, it soon realized that 
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permanent efficiency of vehicles was the grand object 
to be aimed at in their employment, and as soon as this 
idea took root the superior economy of the vehicles 
was developed as part of the general administrative 
work of the establishment. 

Not long since the statement was made by the 
operating engineer of one of the large motor bus com- 
panies in London that despite the extreme difficulties 
of such service he was able to maintain 95 per cent, of 
the vehicles under his control in useful work on the 
road. Such a statement is all the more remarkable since 
the vehicles at that time had traveled a distance of over 
500,000 miles. To comprehend what this really means 
it is necessary to remember that the average weight of 
a London bus is five tons without passenger load, and 
seven tons with it ; that the vehicles are oi>erated on an 
average of about 14 hours a day with a double shift of 
men; that they travel between 12 and 15 miles per hour; 
that, in short, motor bus service is of the high pressure 
variety which is calculated to* most severely strain all 
working and wearing parts. 

The personnel and equipment of a motor omni- 
bus garage is complete in every detail. In previous 
numbers of this paper the nature of the shop equipment 
and the functions of the operating company's service 
have been described, and it has incontrovertibly been 
shown that the whole business of motor bus operation 
is solely regarded as a prdblem in maintenance. 

In an attempt to strike an average efficiency for 
motor buses an authority, allowing for the varying con- 
ditions of management and service, makes this declara- 
tion: 

"Eighty per cent, of the total possible bus trips is 
good working. The number of omnibuses allotted to 
each route should be multiplied by the number of jour- 
neys, which calculation yields the aggregate of vehicle- 
trips, and, if less than twenty per cent, has been lost, 
the proprietors may congratulate themselves. There 
must be no further allowance for spare machines, where 
this basis of test is taken; every chassis which has ac- 
tually been once put in service must be reckoned, and 
the 'lost journeys' reported on the daily log-sheets of 
machines which are out must be swelled by the neces- 
sary additions of 'number of chassis in depot', x 'jour- 
neys for the allotted route.' In cases where no ac- 
count is taken of lost journeys on the road, and every 
motorbus is considered effective, provided it is used dur- 
ing some part of the day, we should regard 90 per cent, 
'out' as requisite to equal 80 per cent, on the more de- 
tailed system of record-keeping. 

"A company which finds itself consistently with 
less than 70 per cent, of the possible bus-trips to the 
credit of its running department is in an unhappy posi- 
tion. The inevitable consequece may not yet have made 
itself felt ; but such companies will not survive competi- 
tion when the day of motor versus motor comes round, 
though a less degree of efficiency than seventy per cent, 
may suffice for a time. So long as the mechanical vehicle 



has the advantage of choice amid an excessive patron- 
age, and so long as a large share of its custom is se- 
cured at the expense of horsed omnibuses, sickly un- 
dertakings will earn meager dividends. That day of 
grace, be it noted, is passing away, and the favoring 
circumstances we have quoted will be non-existent but 
little more than two years hence. There is no more 
than that interval for the acquirement of experience. ' 

Administrative ability is variously interpreted 
that is to say, the efficiency of an organization is high 
or low according as the experience or wisdom of the 
chief executives is great or small. Probably the highest 
order of executive ability in the operation of power 
wagons would be that which, accepting the assurance 
of automobile engineers that all kinds of power wagons, 
freaks alone barred, are designed to be operated with 
profit, perceives that it is a plain duty to obtain that 
profit. 

Insistence upon good stable care should be the 
first concern of an executive who has purchased power 
wagons. The choice of an administrative stableman, 
therefore, is among concerns employing large numbers 
of vehicles, or using them for the transportation of large 
tonnage of merchandise, a matter of the very highest 
importance. It is not easy to procure such men. Most 
of them have developed themselves, but the develop- 
ment has been accomplished at the suggestion or wish 
of the chief executive of the concern by which they are 
employed. 

The careless selection of stable foremen, indiffer- 
ence to or neglect of any of the problems involved by 
the employment of power wagons will inevitably lead 
to low service efficiency ; on the other hand, if the ma- 
chines are g^ven the scrupulous attention which they 
manifestly demand, their work will abundantly reward 
owners who are wise enough to recognize that efficiency 
is in exact proportion to the care bestowed upon them. 

While the wasteful horse preponderates, concerns 
employing power wagons can safely indulge them- 
selves with liberties in the operation of their machines. 
The time is fast approaching, however, when adminis- 
trative methods alone will develop the economy of the 
power wagon. That day, as has already been remarked, 
will arrive when motor wagons compete with motor 
wagons and not with inferior horses. Administrative 
ability will be the sole deciding factor in the competi- 
tive use of power wagons then as in reality it is now. 



TO TEST ALCOHOL AS FUEL 

AS going to show how far popular fancy has outrun 
commercial performance in the matter of making use 
of alcohol as a fuel for internal combustion engines, it 
may be remarked that Prof. Charles E. Lucke, of Coltun- 
bia University, is just about to undertake, on behalf of 
the government, an investigation which will do much to 
clear up prevailing differences in opinion concerning the 
worth of the spirit for the purpose mentioned. 
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Functions of the Driver 

# 

Duties of Driver Must Necessarily Vary With the Extent of the Power Wagon Installation 



OPINIONS differ widely concerning the duties which 
should be exercised by power wagon drivers. Some 
constructors of the machines, accustomed to observe the 
effects of faulty operations, believe that eventually the 
functions of drivers will be confined exclusively to the 
manipulation of levers, brakes and steering apparatus, 
leaving to experts in the stable the more difficult and more 
important duty of caring for the machines. It has even 
been declared that the power wagon driver of the near 
future will have no mechanical skill whatever, the machin- 
ery being locked up and sealed so that he cannot tamper 
with it either out of curiosity or in emergency. 

It it hardly necessary to poin out that aspirations of 
this character can only be gratified in establishments 
which employ a considerable number of machines. It is 
equally plain that concerns which operate but one or two 
machines, and which are consequently unable to afford the 
expensive stable administration of a large concern, must 
now and in the future rely almost exclusively upon their 
drivers to effect such adjustments and minor repairs as 
may become necessary, unless the mechanical upkeep of 
the vehicles is turned over to professionals who live out of 
such work. Probably in a choice between the high cost of 
outside professional assistance and the low cost of having 
the machines looked after by drivers, the majority of con- 
cerns using few machines would prefer to have all of the 
work done by their own employees, even at some slight 
sacrifice of quality in the work. 

Attention has already been drawn in this paper to 
the method by which the service efficiency of large motor 
bus companies is maintained. The location of road in- 
spectors on all routes, whose particular duty it is to render 
aid to the drivers of vehicles which are in trouble, would 
be too expensive a plan for the merchant to copy. The 
method of the express compaijies, and other concerns 
operating large numbers of motor vehicles, of placing 
entire reliance upon the stable inspection of machines be- 
fore they are permitted to go on the road, is much more 
appealing, particularly where spare machines are held in 
reserve to supplement the work of service vehicles. 

Concerns which have only casually considered the 
substitution of power wagons for draft animals do "not 
quite appreciate the necessity for having spare machines. 
This is not due to unfamiliarity with the thought of 
spares, for it is rare to find a large horsed transportation 
service which does not make the most liberal calculation 
for interruption of service from disease and overwork of 
its horses. And the greater the pressure of service, the 
more liberal the allowance. Some of the operators of high 
pressure motor bus services in London believe 20 per cent 
of the total vehicles employed should be held in reserve as 
spares. In spite of this the services are made to pay. 
This percentage would be heavily reduced, however, if 
the machines were given less arduous work. The number 



of spares is invariably in proportion to the severity of the 
service. 

The whole problem of power wagon maintenance 
must eventually be solved by owners. While this belief 
is prevalent it is not easy to describe the means by which 
the desired end is to be attained. The germ of reform, 
however, undeniably lies in co-operation among owners. 
Today every establishment is developing its own adminis- 
trative stable methods, due no doubt to the fact that at 
this moment administrative skill is a monopoly worth hav- 
ing. As time goes on, however, it will become apparent 
that merchants of various classes employing power wagons 
of similar types can easily afford to combine for the sta- 
bling and maintenance of their machines. The co-opera- 
tive garage idea is not new, in fact it has already been pro- 
fitably exploited by professionals both in this country and 
abroad. Its ripe fruit, however, will not be plucked until 
merchants appreciate the economy of the system. 

In Chicago and New York merchants long ago com- 
bined to reduce expenses in the operation of draft animal 
service, and many of these co-operative organizations are 
considering the extension of the system to the power 
wagons which they confidently expect to purchase be- 
fore the close of the year. 

Happily at this moment it is not of extreme im- 
portance that the maximum of economy in the operation 
of power wagons should be attained. Even with loose 
methods which prevail money is being systematically saved 
by the substitution of motor vehicles for draft animals. 
Ic is not pleasant, however, to contemplate a perpetuation 
of these loose methods. Chance carelessness today but too 
frequently becomes the fixed habit of tomorrow. It 
should, therefore, be the study and desire of every power 
wagon user to make the most of the opportunities which 
employment of the vehicles presents. 

The function of the driver of necessity varies with 
the extent of the power wagon installation. It is, there- 
fore, obviously impossible to define the specific character 
of his duties and say whether they shall be narrow or 
large, automatic or otherwise. It is absurd to imagine that 
a small grocery store can be operated by the methods which 
are suitable for a large corporate enterprise. In short, 
the driver problem is an individual study. 

By the time the novelty of transporting city mer- 
chandise by motor wagons has given way to close scrutiny 
of its details it is not improbable that the qualifications 
for rank among drivers will be of a far different order than 
now distinguishes such labor. That this time is approach- 
ing with more rapidity than the casual observer would sus- 
pect may be inferred from the fact that in not a few well 
governed establishments, where power wagons are em- 
ployed, the chief concern of the administrative stablemen 
is not the behavior of the vehicles on the road, but the 
number of packages or volume of merchandise each driver 
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(not each wagon) can deliver at destination in a single 
day. In these highly organized institutions the wages 
of drivers is exclusively determined by ability to keep the 
wagons profitably active. 

Idle wagons compel a more extensive investment for 
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equipment than would be necessary if full advantage was 
taken of their capacity. Only the artist in transportation 
matters seizes the opportunity thus presented. He recog- 
nizes in it the chief element in the science of merchandise 
delivery by motor vehicles. 



MUNICIPAL REFUSE WAGONS 

ANOTHER city official who believes in the economy of 
municipal power wagons is Street Superintendent 
Neare of Cincinnati. He favors the use of motor trucks 
for hauling refuse to the dumping stations. 

It appears that the city railway company wants to 
charge 26 ceuts per car mile for this service, a figure 
which the street commissioner deems exhorbitant. He 
rightly believes the work can be accomplished much more 
economically by eight motor wagons costing $5,000 apiece, 
which sum, by the way, is the same as would be required 
to purchase refuse cars for operation on rails. 

The mayor questions the legality of entering into 
a contract with the traction company for hauling the re- 
fuse to and from the dumping stations, and says he may 
veto the ordinance authorizing $145,000 bond issue for the 
establishing of the dumping stations on that account. The 
city apparently has the choice of laying its own tracks, 
operating its own rail refuse wagons, or avoiding much of 
the expense this implies by removing refuse with munici- 
pally owned motor wagons. 

To clean the streets of Cincinnati next year will 
cost $288,000; to haul its ashes will cost $136,000. It 
remains to be seen if the municipality will emulate the ex- 
ample so conspicuously set by its merchants and employ 
the power wagon in work for which it is peculiarly well 
adapted, as has been amply shown in previous issues of 
this paper. 



AN EXAMPLE OF FAITH 

THE Oneida Milling Co., of Utica, N. Y., has just put 
into commission a 3-ton electric truck equipped with 
steel tires. The duties of the machine will be light. It will 
be expected to make ten or twelve trips per day between 
the factory and the freight house, about three-fourths of 
a mile away, going with cases of knit goods and return- 
ing empty. It replaces three two-horse trucks and en- 
ables the company to dispose of six horses, two trucks and 
the services of two drivers and a barn man. The truck 
will be charged by a special reduction equipment taking 
current from the company's own plant. 

The company seems to have gone at this matter in 
just about the right way. It is reasonable to assume 
that the same management which has effected a 15 per 
cent saving in general operating expenses in the last 
three years will effect an even greater reduction in their 
trucking expense. Realizing that others have made an 
economy by the use of motor trucks which have been 
called to a harder service, the Oneida company has ripped 
out its entire horse outfit and has put the motor truck 
on its own merits. 

The surest and quickest way to make a power wagon 
service pay is to rely exclusively upon it. 



Senor Arturo Vickers expects to establish a motor 
bus line in Bahia Blanca, Argentina. 



An ordinance authorizing the purchase of an auto- 
mobile at a cost not to exceed $3,500 for use by the po- 
lice department was introduced at a recent meeting of 
the Los Angeles, Cal, council. The city's fire chief has 
also asked for the appropriation of $1,500 for the pur- 
chase of a machine. 




Motor Hearse 

THIS vehicle has been in service in Paris for upwards of a year. It is operated by a 24 h. p. gasoline engine. Its utility has already 
accustomed people to overlook the audacity which inspired its construction. Low tension magneto ignition is provided. The 
machine has three speeds, 35, 22 and 12 kilometers an hour. The frame is armored wood. 
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Military Motor Transport 

Army Authorities Surprised at High Charge Asked for Power Wagon Demonstration 



SURPRISE has been expressed that power wagon 
manufacturers should have taken so little interest 
in the official invitation to supply vehicles to accompany 
the troops in the course of their recent maneuvers. The 
one concern which languidly offered to place a two-ton 
truck at the disposal of the quarter-master general de- 
manded payment for the service at the rate of $92.50 
a day, which for the ten days of the maneuvers would 
amount to $925. A contemporary considers the charge 
exorbitant. We don't. 

The point of view is everything in the considera- 
tion of an important matter. The quarter-master gen- 
eral calculated that he could obain mules to pull the 
same loads as a motor truck at a cost of $7 a day. 

If mules were not so pervasive, if, for example, 
they were to be found only in the state of Missouri, it 
is impossible to beHeve that they could be hired for 
work in the east at any such price. If the brutes were 
as scarce as power wagons, it is highly probable that 
their service would command the same premium as the 
the machine's. This is the point of view which appar- 
ently wholly escaped the quarter-master general. 

This was the actual situation: The quarter-master 
general desired demonstrations of the serviceability of 
military motor trucks. He was even wilHng to pay for 
them — upon terms of his own choice, namely, mileage 
traversed. But, unfortunately, he selected as the thea- 
ter for action spots so remote from the center of the 
power wagon industry that it became impossible for 
manufacturers to comply with his wishes without incur- 
ring heavy expense in sending vehicles and demonstra- 
tors a long journey by rail and disappointing more prom- 
ising customers in civil life. The maneuvers were con- 
ducted simultaneously in various parts of the country. 
Surely it was extreme ignorance of prevailing conditions 
which led the quarter-master general to expect that a 
power wagon could accompany the troops to Portland. 
Oregon, upon two weeks notice or at a cost of $7 a 
day. 

Let us assume that a motor-wagon maker, willing 
to oblige the quarter-master general, had at the time 
that official issued his invitation a score • or more de- 
ferred appointments with commercial houses to dem- 
onstrate a particular machine which was suitable for 
military service. The facts of trade do not belie the as- 
sumption. Would it have been reasonable to expect 
that these prospects should be sacrificed merely for the 
purpose of demonstrating that pacific military transport 
work presents no more difficulties for a power wagon 
than the bulk of commercial service? 

Hardly. 

Ten dollars a day is a very modest charge for a 
local demonstration of a power wagon, with demonstra- 



tion machines as scarce as radium. It is dirt cheap fur 
a distant demonstration. If the wagon had to be 
freighted from, let us say, Chicago to New York and 
return, or between points equally distant, a bill for $100 
would have to be met by the manufacturer, not to men- 
tion the loss represented in time while the vehicle was in 
transport. If the machine was shipped by express, the 
manufacturer would be out $400 or so, depending upon 
tiie weight of the vehicle and a calculated charge of $J3.50 
per hundred pounds for an eastern journey of a thous- 
and miles with correspondingly higher charges if the 
shipment was through the western country. The ser- 
vice of a demonstrator is worth $2.50 a day at the low- 
est computation. If he had to go a long journey to 
distant army maneuvers he might be absent for two 
weeks or more at a cost, including railroad fare and 
living expenses, of from $80 to $150 to his employer. 

Very likely the quarter-master general overlooked 
these unimportant matters. Doubtless he considered that 
all obligations would be cancelled by the payment of 
six or eight cents a ton mile, mule service being avail- 
able in every hole and corner of the country at about 
that price. Doubtless, also, he harbored the illusion 
that manufacturers can spare machines for demonstra- 
tion purposes as easily as his cocky aides can spare 
words for decoying manufacturers. 

For the information of all who, like the quarter- 
master general, do not understand why power wagon 
makers are reluctant to make demonstrations, be it said 
that if the sum of $100,000 was by any one concern in- 
vested in demonstrating machines it would yet be found 
insufficient to appease the demand. 

Officers in the quarter-master general's depart- 
ment, smarting under the apparent affront put upon 
them by the makers of power wagons, testily declare 
that manufacturers are more eager to sell machines than 
to rent them. This is a very narrow view of the matter. 
If the Washington bureau officers would authorize for 
military motor transport experiments the expenditure 
of a fraction of the money which is annually wasted on 
the proving grounds, the chances would be strongly in 
favor of the rapid development of a type of vehicle 
which could be regarded as a permanent feature of army 
e(juipment. 

The power wagon is no freak — no experiment. 

In these piping times of peace the army authori- 
ties can afford to be leisurely in their contemplation of 
the usefulness of the power wagon. Put in a difficult 
situation, however, when military operations were some- 
tliing more than sport, it is quite Hkely that the quarter- 
master general might have occasion to regret the de- 
pendence placed upon the toiling mule whose labor can 
be procured so readily and sp-^heaply. ^ 
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Administrative Capability 

Excellence of the Power Wagon Delivery System of a Large New York Concern 



ALIGHT electric delivery wagon bowls easily along 
one of New York's up- town thoroughfares, guided 
with wonderful precision amid the dense traffic, now 
passing a plodding horse delivery wagon, now over- 
taking a procession of cabs, only to be held at some 
busy cross street by the signal ot a policeman. At the 
sound of his whistle it again resumes its ten-mile per 
hour speed and eventually comes to a stop. A man in 
uniform gets down with a parcel, delivers it, obtains an 
acknowledgment of its delivery, exchanges a word with 
the motorman, who shoves forward the control lever, 
and the machine is off again on its time-saving journey. 
Every second counts, for the wagon is on a regular de- 
livery which is run per schedule. The vehicle is "No 8" 
of the Gorham company's delivery service. 

In the company's garage on 36th street, the man- 
ager, Mr. L. Demmert, can at any time tell where "No. 
8" is, when it will be back, how much current it will have 
when it gets back and, therefore, how much further it 
will run before recharging. He can tell all this, pro- 
vided the wagon is properly handled, and if it isn't — but 
that is another story. 

The delivery system of the Gorham company, sil- 
versmiths of New York City, is one of the most inter- 
esting installations of power wagons among that class 
which has to meet a Httle more than average conditions 
of both light and heavy work. Despite the fact that the 
company's patronage comes from all parts of Greater 
New York, from New Jersey, Long Island and Harlem 
— its deliveries have been made economically and satis- 
factorily by electric vehicles since the spring of 1899. 
Not a horse to a Gorham vehicle in seven years ! Inas- 
much as this service has proven to be exceptionally ef- 
ficient, it is well to note just what factors have entered 
into its success. 

The management seemed to realize at the outset 
that the location of the garage plays an important part 
in the efficiency of the service. Since the Gorham re- 
tail store was centrally located, it was only in accord 
with fortunate circumstances that the garage could at 
once be central, near the store, and out of the high rent 
district. But establishing the garage in the company's 
factory was a commendable and far-sighted arrange- 
ment. The factory lower ficx)r could hardly be put to a 
more economical use. The retail store is at the in- 
tersection of Fifth avenue with 3Gth street, while the fac- 
tory is near Seventh avenue, only two or three minutes 
away. 

The ground floor of the factory is 35 feet by 90 
feet, which is sufficient room to accommodate the wagons, 
a machine and tool shop at the rear end, a locker room, 
and a twelve section rheostat charging board. The gar- 
age floor is cement, graded slightly toward the center, 
where are two sewer grates, located about twenty feet 
from either end, over which the vehicles are washed. 



At the rear, under a grand skylight, and occupying 
a ten-foot space the entire width of the room, is a ma- 
chine shop having a drill press and lathes operated by 
an electric motor. The machine and tool equipment is 
such as to enable the company to make all its own re- 
pairs. A great saving has in this way been effected. It 
has been necessary to replace several axles, driving pin- 
ions and motor parts, and to make several minor im- 
provements in the wagons from time to time. This 
work, together with battery attention and replacements, 
requires the services of a machinist, battery-man and two 

helpers who also do the garage work. 

It would seem that the same care which is found 
in one department permeates the whole institution. In 
a delivery service, truly, time is money, and judging 
from the Gorham establishment one would think that 
seconds measure dollars. Extra sets of wheels are kept 
on the garage floor for use in such emergencies as cut 
tires, smashed wheels from skidding into curbings. 
Such accidents are rare, but if no provision were made 
to meet them immediately a simple accident might lay 
the wagon up for hours. 

Extra parts, such as steering gears, motor bush- 
ings, driving pinions, axles, tires, battery plates, in fact 

all parts subject to wear, and patterns of other parts, 
are always in stock. In the course of a season the sav- 
ing of time resulting from this provision, magnified by 
the aggregate of the vehicles, mounts into a tidy sum. 
Economy of this kind is the best indication of adminis- 
trative ability in the operation of power wagons. 

The current for charging the batteries is taken 
direct from the New York Edison company's wires, and 
is handled through Westinghouse automatic cut off 




Gorham Light Delivery Wagon ;^44yCens; Spur|Oear Dri ve. 
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rheostats provided with twelve leads to the garage 
right hand side wall, where a dozen vehicles may be 
charged simultaneously. The battery equipment is uni- 
form in capacity for all the vehicles, but differs in types. 

The vehicles of the Gorham service are particularly 
adapted to the demands made upon them. They are 
graded as to weight, capacity, range of speed and rate of 
speed. The equipment comprises in all 15 wagons. One 
two-ton truck is in service day in and day out between 
the docks," where it receives shipments of goods from 
the company's Providence factory, and the store or 
warehouse. Two one-ton trucks are in constant daily 
service between the Fifth avenue store and the 36th 
street factory or the warehouse. Nine light delivery 
wagons are under a rigid schedule on uptown and down- 
town parcel deliveries, forenoon and afternoon, so that 
they average uniformly ;K) miles each per day during the 
busy season between October and July. Aside from the 
above, there are two four-passenger surreys for the ac- 
commodation of visiting buyers, and a light runabout. 

The entire establishment is under the supervision 
of the manager. There is maintained a rigid and fre- 
quent inspection of all the vehicles, and with the system 
of charging and caretaking it is no wonder that all of 
tliie units are at all times ready to meet the most exact- 
ing service. 

A record of the work of the wagons is kept which 
considers one wagon as a unit, and not as a part of the 
whole system. A check is thus had upon the motorman 
and deliveryman as well as upon the actual efficiency of 
the machine. Each vehicle has a book, numbered cor- 
responding to its own number, wherein is entered 
every item of the care, operation and repair. These 
books are kept by the manager, and from them, with 
their records of odometer mileage, weight of loads, and 
number of packages delivered, can be determined the 
exact cost per ton-mile, per vehicle mile, or per hundred 




Gorham Feeder Truck; 44 CeUs; Spur Gear Drive. 




One-Half of Gorham Garage. 

parcels, or any other variation of computation that may 
be desired over any period. 

In the delivery of goods the Gorham company, on 
account of its class of trade; the frequent stops, long 
hauls and great value of parcels carried, provides each 
wagon with two men— a motorman and a deliveryman. 
The deliveryman is also a motorman, so that in cases of 
emergency, like arrest, he can take the wagon to the gar- 
age without any interruption in service. This brings 
the total of employes up to twenty-eight. 

Prior to the installation of this service the com- 
pany's delivery and truck work was done under con- 
tract, so that no comparison of costs between the old 
and existing service can be instituted. However, with 
the present system working with such clock-like pre- 
cision, to match it by a horse delivery would require 
more than 50 horses, 25 wagons and 60 men. The sav- 
ing of the motor system in wages alone, figuring $15 per 
week as average wage, would amount to more than 
$20,000 per annum. Inasmuch as the transportation 
company with which the Gorham company formerly 
contracted was not in the business for health better- 
ment, it is safe to assert that it did not take much more 
than a twelve-month to pay for the cost of the motor 
installation and equipment, especially when the other 
items of saving are figured into the account. 

The chief factors in the great success of this ser- 
vice are : saving in garage location, saving in garage op- 
eration, saving in reduced repair costs, saving in time 
'^y keeping repair parts in stock, saving in battery up- 
keep effected by system of charging and inspection, sav- 
ing in wear and tear by closely fitting the machines into 
the services' demands, saving of wear by eliminating 
causes for overloading by adaptation of vehicles to the 
loads. These and other less significant features of ad- 
ministration make the Gorham delivery service a model 
installation. 



A motor bus line will soon Ix^ operating between 
Westport and Lake Placid, N. Y. 



Owing to the falling off in receipts of Beriin horse 
drawn omnibuses— due to the introduction of the motor 
bus— the vehicles on one of the best routes are now being 
operated every four minutes instead of evenrytwo minutes. 
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The New Pollution 

Unwarranted Outcry Against the Emanations of the Gasoline Engine 



T7«0R weeks past the columns of the daily press have 
1 teemed with cabled notices of the peril to the human 
race from the exhaust of gasoline engines in road vehicles. 
A titled professor of chemistry started the general appre- 
hension by declaring that the emanations from gasoline 
motors is slowly but certainly poisoning the atmosphere 
we breathe. 

"Too much carbon dioxide," he complains. 

"Too many automobiles," shriek his admirers. 

"Exhaust into the air is too low," growls the pro- 
fessor. 

"Consider the discharge from high house chimneys," 
say his hysterical followers. 

"And there's carbon monoxide also to be reckoned 
with," snaps the professor. 

Whereupon the multitude, which has heard that a 
whiff of carbon monoxide will waft a soul to paradise, 
proceeds to curse invention and the internal combustion 
engine. 

Of course the professor is not so incautious as to 
say how much carbon monoxide is given off at the exhaust 
of an automobile engine. He just talks large and specious- 
ly and the unthinking masses do the rest. Squeezed to fit 
our present purpose the thoughts of the professor on this 
highly exciting subpect are as follows : 

"The adult on an average takes fourteen to eight- 
een breaths per minute, and at each inspiration inhales 
twenty to thirty cubic inches of air. It is of utmost im- 
portance that the air be pure. Every one knows the op- 
pressive effect of the close atmosphere in a small room. 
That effect may be wholly due to the small added percent- 
age of carbonic acid. It will not do to say that in the 
open air a little more or less of deleterious gas cannot 
make much difference. It makes all the difference in the 
world — all the difference between salubrity and insalu- 
biity, between health and sickness. Another product of 
motor combustion is carbonic oxide, or carbon monoxide. 
This is a deadly gas beside which dioxide, or carbonic acid, 
is comparatively harmless. A small amount of this mon- 
oxide produces insensibility." 

Gasoline, consisting almost entirely of carbon and 
hydrogen, burns with air to form carbonic acid gas and 
water, if combustion is perfect. It is not a fact that car- 
bonic acid gas is a poison — rather, it is a much debated 
point whether it does not more likely act by taking the 
place of and reducing the proportion of oxygen present 
in the air. The close oppressive nature of crowded rooms 
is due to high carbonic acid contents of air in slight de- 
gree, but more so to the accompanying heat, large amount 
of moisture in the air, and it is supposed, toxic products 
given off among the products of respiration and perspira- 
tion. 

To think that 150 cubic feet — the approximate total 



production of carbonic acid gas given off by one gallon 
of gasoline, measured at ordinary temperature — can, 
when mixed with the air along five miles of route, cause 
any ill effect, is absurd. Although motor exhaust gases 
are discharged low down, they are very hot, and rapidly 
mix with the air about them. 

The question of carbon monoxide is much more 
serious; its effects in small quantities are very marked. 
Analyses show that, fortunately, the peicentage of this 
gas is low, and its entire removal is a simple question of 
carburetter design. How easy for the learned professor 
to write an article which he must know implies more than 
facts warrant. How much better to have given a helping 
hand to aid people in their difficulties. 

As to sulphur, the suggestion with regard to its 
latent possibilities, and all that these imply, would be 
amusing if it were not that words from such a source are 
not likely to be treated in a spirit of levity. Gasoline 
does contain sulphur. A careful chemist can easily find it, 
especially in the cruder samples, but its quantity is always 
very small. The amount of sulphur burnt daily in coal 
is infinitely greater than that contained in an equal weight 
of gasoline. 

Let us take the gasoline consumption of New York 
at 30,000,000 gallons a year — a very exaggerated estimate. 
This is equal to about 100,000 tons. In one year gasoline 
may be burnt with a sulphur content equal to that of 
about one day's coal consumption. Regarded, then, as 
material for a scare article, the sulphur danger is quite 
in place; but, looked at critically, the introduction of such 
obstacles to a new industry, which has real difficulties 
enough, is to be deplored. 

One feels sorry for the ''eminent man of science" 
who, unaffected by the bacteria and excreta-laden air. 
is overcome by the bye products of an automobile. It is 
not a case of flying from evils we know, but of not caring 
to fly from evils to, which we have become so inured by 
custom that they no longer seem like evils. 

The foremost medical authorities do not consider 
the carbonic acid and carbon-monoxide emanations from 
a motor vehicle as in the least threatening to human 
life. The best-known medical journal in the world 
dismisses the subject with this contemptuous notice: 

"The amount of carbon-monoxide emitted by an 
automobile must be infinitesimal compared with that 
which escapes from many a chimney, while in respect 
of carbonic acid the balance between motor buses and 
an equivalent number of omnibus horses must be de- 
cidelv in favor of the former." 



Passengers and baggage will be carried by a motor 
stage line which is being formed to operate between Mel- 
more, Tiffin and Fort Seneca, Ohio. Good pike roads con- 
nect the points named. 
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Motor Cab Profits 

Figures Available on the Operation of Public Service Vehicles Establish Their Economy 

WE are seldom permitted to inspect the operating costs of operation within the period mentioned were as 

costs or revenue returns of a motor cab company, follows: 

AH the more reason, therefore, why the stray information Contract battery maintenance $ 175.00 

which is available concerning this highly interesting ser- Tires 235 00 

vice should be given the widest publicity, especially as the Repairs and new parts 50.00 

use of these vehicles is being rapidly extended in the cap- Qil, polishing material, etc., 3.00 

itals and principal cities of nearly every country in the Salaries 200.00 

Taximeter rent 20.00 

Domestic experience with motor cabs has not been Electric current 187.00 

particularly pleasing to those who have ventured money Lighting 6.50 

in their operation. The service of the vehicles, however, depreciation at 12 per cent 233.00 

leaves no room for criticism. Incautious purchase of Fittings and tool depreciation at 15 per cent ... 7.50 

horsed cab monopolies as a basis for operations, stock Office salaries 7.50 

manipulation, and other condemned methods of commer- Garage rent 112.00 

cial enterprise have in all probability been responsible for 

the comparatively slow development of the motor cab $1,236.50 

business in this and other countries. Without these re- ^he receipts for the three months amounted to 

gretable concomitants, however, it is not to be doubted ^1479 the balance being • 

that public motor cab service could have been made to 

, ^ - ^, . • 1 1 11 Receipts and Expenditure! 

pay m almost any of the prmcipal cities here or abroad ^ . 

any time within the past three or four years. Receipts : $1470.00 

n^^. . .X t.,. i. 1 . . Expenditures 1236.50 

lhat the public approves of the motor cab is evi- 

dent from the increasing use of it in all cities where the t> r ^t. ^.t. <h 000 ca 

, . , . * ur u J T XT 1 D • o r J Profit for three months $ 233.50 

vehicle is established. In New York, Pans, Berlin and t^, , . i. ^- ^ - 

. , , r The charges for current, tires, rent, battery insur- 

scores of lesser cities the machine has had a vogue for -T 1 . i_ u 1 ^1, -r 

, , . Ai_ J . 1- . , . r auce are considerably higher than would be the case if 

quite a long time. Abroad, owing to the introduction of ^, . ^ ^ - - r 

7, , . . , . , . , . „ , the installation was more extensive or m the care of a 

the taximeter, an instrument which automatically records . , ^ . t jj-^.- i. ^t. -i. 

. ., ^ , , , - , more experienced operator. In addition to the items men- 

the mileage traveled and fare to be paid, the vehicle is ^. , ^r. 1 t. r ui- ^ 

. . ^ , T XT 1 .1 i_ i- tioned there was also a charge for an obligatory pension 

enjoying a boom. In New York the number of motor ^^^^ 

cabs is constantly being augmented, and soon will be fur- 
ther reinforced by a number of gasoline cabs which are accounting is astray in one important particular, 
now in process of test. namely, the charge for depreciation on cabs. The most 

It is curious, but not wholly unexpected, that in every ^^^^f"' ^^^^^od of electric vehicle accounting regards the 

branch of commercial service in which the motor vehicle depreciation on the motor at 5 per cent and the deprecia- 

is applied, its economy is habitually demonstrated. Motor ^'^^ ^^e remainder of the wagon at 10 per cent. If 

buses, motor cabs, motor wagons,-motor trucks, all make ^^'^ "^^^^od had been followed the showing made would 

money for their owners when given intelligent care and ^^^^^ ^een even more favorable than indicated, 

suitably adapted to service. The day of competition be- This particular cab owner has not yet discarded his 

tween motor vehicle and motor vehicle is as yet far ^lorse drawn vehicles, but has progressed sufficiently in 

distant. Horsed cab owners, therefore, would do well the use of electric cabs to predict that within a short time 

to make hay while the sun shines. no other vehicles for light passenger service will be seen 

Last fall a'Beriin horsed cab proprietor, perceiving streets of Berlin. In making this statement he does 

the economy and popularity of public service motor ve- overlook the present popularity of gasoline motor cabs 

hides, purchased six electric machines and proceeded to ^^^^^^ considers will find most profitable employment 

keep accurate record of their cost of maintenance. Two ^" comparatively long distance journeys, 

of these machines were new landaulettes, and four were of There is some talk in Berlin of prohibiting gasoline 

older victoria type. The total value of the investment was cabs from city service, but it is quite unlikely that such an 

$10,000, including seven batteries, tools, spare parts, rheo- extreme measure will appeal to the authorities in control 

stats and other apparatus. These vehicles were worked of public service vehicles. 

during the most unfavorable months of the year — Novem- 

ber, December and January — at a profit which extended for The rural mail carriers at Waukomis, O. T., are 

the year is equivalent to about 10 per cent interest on the using automobiles in their work. Two have bought 

capital invested. machines and a third is preparing to do so. Trips 

During the period of investigation these six cabs that formerly took horses six hours to make are by 

showed 527 working days out of a total of 540. The actual automobile covered in two hoijrs> t 
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Gasoline Fire Ensrlne and Hose Reel at a Test Call. 



Modem Fire Vehicles 

Horse Drawn Apparatus Being Rapidly Superseded by Motor Driven Machines 



MANY lives and much property are annually lost by 
the delay of only a few minutes in attacking what 
in their inception have been small and comparatively un- 
important fires. Fire spreads with miraculous rapidity 
under seeming adverse conditions. The small fire may 
destroy a city merely for want of prompt preventive meas- 
ures. 

No fire officer objects to a new fighting appliance if 
it will assist him in the cause for which he has so much 
enthusiasm. 

The best fire fighting appliances are those which can 
bt most readily brought into action. Ten years ago the 
horse drawn steam fire engine escape or hose cart 
answered to this description, but not now. The times 
have changed rapidly since then and the march of progress 
in motor engineering has given us not only the motor 
propelled fire engine escape and hose cart, but the motor 
chemical first aid fire engine also. 

There are many cities and towns throughout the 
world today employing motor fire appliances with the 
greatest success and economy. It is on the latter score, 
economy, that we shall presently speak, as however much 
the enthusiasm of a fire chief may prompt him to desire a 
fire motor vehicle his financial backers are not always 
imbued with a similar spirit, but, with the usual failing 
of inexpert human nature, are inclined to run the risks 
of having to regret that they had not superseded their 
slow horse drawn vehicle by motors before a serious fire 
had devastated the property under their care. 

It is not unreasonable to suppose that within a few 
years all the great cities will have discarded horse drawn 
fire engines. The horsed engines will find a home in vil- 



lages and towns which do not deem themselves sufficient- 
ly prosperous to invest in modern appliances. In course 
of time, however, the horsed steamer will disappear as 
completely as the village fire squirt of the Pilgrim Fathers. 
The general awakening of small town and village author- 
ities to their responsibilities in the matter of fire preven- 
tion will be promoted by the supply of second-hand fire 
vehicles and eventually they will become disgusted with 
these and invest in motors. 

No city which immediately contemplates providing 
its fire department with a motor engine, therefore, need 
have any doubts as to the good market awaiting the 
horsed vehicles to be superseded. 

There is an impression in some quarters that the 
motor fire engine is suited only to city work. If anything 




30 hp. Foui -rylinder Gasoline Fire Pump and Hose Ten der 
Supplied to Baron Rothschild. Capacity 
300 Gall^Hs^per Minute! 
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the motor is better fitted for country than city service, 
owing to the short distances to be traveled in the latter 
as against the long distances to be covered in the former. 

The motor fire engine sokes the difficulty of ade- 
quately protecting rural districts from the ravages of fire 
tvithout putting heavy charge upon the residents of thinly 
populated areas, ,No one zvho has lived for any length 
of time in a country district can have failed to notice that 
the great percentage of fire calls have been to properties 
which zvere totally destroyed. Delay in arriving at the 
scene of the conflagration is the cause of ninety per cent 
of "totally destroyed'' reports. And this delay may have 
arisen for one or all of three reasons: 




Motor Fire Engine Used by Swiss Authorities. 

(1) Neglect to give the call on time. 

(2) By the call having to be made by a messenger, 
owing to the absence of telegraphic or telephonic com- 
munication. 

(3) By slow traveling of the fire engine to the 
burning property after the call has been given. 

• Inadequate water supply accounts for the remaining 
ten per cent of "totally destroyed" reports. 

As to (1) the difficulty of calling the fire depart- 
ments is the cause of hesitancy in asking for their assist- 
ance in subduing the outbreak. The remedy is the same 
as for (2), namely, the placing of every town and village 
in telephonic or telegraphic communication with the near- 
est fire department headquarters. 




GasoHne Motor Fire Escape Used In London. 
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Motor Chemical Fire Engine Used in Sydney, New South Wales. 

With regard to (3) it is well known that, as in pro-- 
vincial town and village fire brigades, no horses are owned 
by the brigades. Here is the greatest difficulty — obtain- 
ing horses for the fire engines quickly. Arrangements are 
usually entered into for the supply of horses, but at the 
psychological moment the horses are absent. Even when 
horses are obtainable they may be slow, because a pair 
of horses must be highly trained to travel with a fire 
engine at top speed. 

The majority of firemen would far rather risk being 
injured at a dangerous fire than travel on an engine at 
full speed with an untrained pair of horses in the traces. 

Added to the delay in getting horses, there is often 
the loss of valuable time in getting the units of the depart- 




Gasollne Motor Ho.se Wagon T'sed in Glasgow. 



nient together. This may be easily and cheaply remedied 
by placing every member of the fire department in elec- 
trical communication with the two chief officers or with 
tlie police department. But the horse difficulty can only be 
solved by the adoption of self propelled engines, because 
at the best of times horses are expensive nuisances in fire 
department work and cannot be driven so near a fire as a 
motor. 

In many countries schemes are being considered by 
small townships and villages fpi;^ arrangements with ad- 
Digitized by VjrOOglC 



12 



The Power Wagon, September, 1906 



joining large townships for regularly contributing towards 
always ready to turn out to country fires. Where a num- 
ber of districts so combine the individual expense is small. 
Means of communication being provided a powerful en- 
gine would be able to reach fires all around the district 
in time to be of real service. - Each of these engines could 
carry a chemical cylinder so as to be able to deal with fires 
where water is not immediately required or necessary, or 
may be entirely lacking, as often occurs in isolated dis- 
tricts. 



streets of the world's capitals, already there is the swift 
motor threading its way through mazes of traffic with 
perfect safety to those on board and to other vehicles. 

It is pleasing to note that in practically every case 
in which a motor fire engine has been installed it has been 
purchased not so much for its financial economy as for 
its annihilation of time and space, and possible economy of 
human life and property. It is, of course, manifestly im- 
possible to give any general figures which should be cor- 
rect for any number of towns and districts as to the com- 




Klectric Fire Engine Used in Vienna. Motors in Front Wheels. Range of Vehicle, 28 Miles; Speed, 12 Miles an Hour. 



The manufacture of fire engines has hitherto been 
in the hands of a very few firms in three or four countries, 
but the advent of the motor as an adjunct to fire fighting 
systems has encouraged other firms to enter the business, 
and there is room for still more enterprise in this direc- 
tion. 

Few fields are more favorable for the use of the 
motor than is that of the world's fire department. The 
dominion of the horse is doomed. In place of the splendid 
animals, brilliantly harnessed and galloping at breakneck 
pace with swaying engines behind them through the 



parative cost of upkeep of motor fire vehicles as against 
horse machines. Few fire departments have their own 
horses, as we have already pointed out, and where the 
horses are hired there is usually a contract made, either 
for a fixed sum per annum, or for a fixed charge to be 
made each time animals are required. In some country 
departments a contract for horse hire has been as low as 
$75 per annum, while in a district near London recently 
we noticed that $750 per annum was the contract price. 

It was with the object of examining in a fair and 
impartial manner the arguments for and against the 




Electric Fire Kscape I^sed in Vienna. 
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motor fire engine that this article was written, and there- 
b> enable those who have no first hand acquaintance with 
the subject to form an opinion founded on actual fact. 

Taking, first of all, the most important feature of 
the motor, speed — as it is this which enables the motor to 
save loss of life and property — no single hard and fast 
rule can be laid down owing to the varied conditions of 
traffic in cities, towns and open country. On a clear road 
a motor fire engine can develop easily 30 miles an hour, 
but in heavy city traffic this is considerably reduced. An 
average of 16 miles per hour, however, may be safely 
allowed for over all roads, cities included, although a far 
higher speed is often made without accident of any kind. 

A motor, it has been shown, is able to leave the fire 




Motor Fire Engine in Use Outside of London. 

OaHons a Minute. 



Capac Ity 300 



station without delay on receipt of a call. A fire depart- 
ment possessing its own horses is practically in the same 
position. Where the horses are contracted for delay, 
although it may be slight, is inevitable. The horses cannot 
make more than 9 miles per hour under the most favor- 
able conditions. So that the difference between time of 




Oll-Fired Motor Steam Engine Used in London. 

Gallons per Minute. 



Tapa city 500 



arrival of the motor and horses, respectively, at the same 
fire, and traveling over the same ground, is considerably 
in favor of the motor. In hilly .districts it is often im- 
possible for the horses to make 4 miles per hour, but to 




Combination Ladder and Hose Wagon Used in Leicester, England. 

the motor hills make little difference. Eight miles per 
hour can be maintained on the steepest gradient as the 
engine power is not based on the effort of traction, for 
which it is more than doubly sufficient, but on the pumping 
power. The following figures respecting motor fire en- 
gines do not, therefore, represent the best performances: 

Tables Showing Respective Times Occupied in Identical 
Journeys by Horse Drazvn and Motor Steam Fire Engines. 
1. Engines Starting Simultaneously. 



Distance from .St.it inn 


Horsed Engine 


1 

Motor 


i mile 

1 mile 
1} miles 

2 miles 


3 min. 20 sec. 
6 " 40 " 

10 — 

13 " 20 " 


1 min. 521 sec. 
3 " 45 " 
5 " 371 " 
7 " 30 " 


2. Horsed Engine Receiving 30 Seconds Start. 


Distance from Station 


Horsed Engine 


Motor 


^ mile 

1 mile 
miles 

2 miles 


3 min. 20 sec. 

6 " 40 " 
10 " — " 
13 " 20 " 


2 min. 221 sec. 
4 " Id " 
6 " 71 " 
8 " — " 


3. Motor Receiving 30 Seconds Start. 


Distance from St itioii 


H(»rsed Engine 


Motor 


i mile 

1 mile 
li miles 

2 miles 


3 min. 50 sec. 

7 " 10 " 
10 30 
13 50 " 


1 min. 521 sec. 
3 " -15 " 
5 371 
7 30 " 



In every case it will be seen that the motor makes 
tlie best time. 

There is on record an instance where a 300 gallon 
inolor fire engine covered ten miles of a hilly district in a 
fraction under thirty minutes. A team of horses could 
not accomplish this feat in double the time. To the motor 
It was merely an ordinary run which could be repeated 
as often as necessary. 

There is very little actual control over the horses 
when they are traveling at top speed ; in fact fire-engine 
horses are very much inclined to run away. The only 
safeguard in such emergencies is a very powerful brake, 
which, although causing a little mischief to the vehicle 
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when suddenly applied, throws a great strain upon the 
animals. Where the animals have got out of control 
this is of little consequence, but where the brakes are 
applied for sudden emergency in traffic, as they are 
continually, the horses suffer more or less harm therebv. 
A motor fire-vehicle is always under perfect control, 
and can be braked in twenty feet, and less if necessary . 
without damaging the machine in any way. No horsed 
vehicle can be safely pulled up in so short a distance 
when making its best pace. 

The dangerous swaying motion imparted to a 
horsed' fire-vehicle when being drawn at the best speed 
of the horses is altogether absent from the motor fire- 
vehicle. On a frosty or slippery road, also, the latter 
does not slip and skid if properly tired, as does the 
horsed vehicle, owing to the unequal puUing power of 
the horses. Often the horses proceed at a walking 
pace over slippery roads, whether muddy or frosty, 
whereas the motor need not slacken speed for any cause 
but congested traffic. In heavy snow the motor fire- 
vehicle, as a result of its great reserve locomotive 




Motor escape and tender used outside of London. 

power, easily ploughs through deep snow which would 
be absolutely impassable to horses. 

The motor has greater stability than a horsed ve- 
hicle, principally because it is self-propelled and its cen- 
ter of gravity is very low, with the greater portion or 
its weight centered between the road wheels. The 
horsed engine has the greater part of its weight 
mounted on the rear and is pulled from the highest por- 
tion by the pole and sway-bars attached to a fore-car- 
riage, which is consequently ever moving erratically with 
the alternating stride of the harnessed animals. This un- 
equal tractive force, coupled with light forecarriage and 
dead weight at the rear inevitably causes swaying and skid- 
ding. It is impossible to drive a horsed fire-vehicle at 
full speed for more than about 25 feet in a straight line. 

The machinery, or boiler, or pumps of a motor 
engine are so arranged that in conjunction with the 
system of drive the tractive effort is administered 
through each road wheel in corresponding proportions. 
The power is applied direct to the rear road wheels from 
the center of balance whether the drive be by chains or 
gear. Where it is electric and by motors in the front 
wheels, the additional weight of the motors increases 
the stability and tractive power of the vehicle. But what- 
ever the power system employed, a motor fire vehicle 
is practically uncapsizeable, the tractive effort is admin- 



The Power Wagon, 

istered directly and smoothly, and with mathematical 
certainty. In theory and practice a motor fire vehicle 




15 hp. Gasoline Motor Hose Wagon. 

is incomparably a safer and better traveler than a 
horsed fire-vehicle, even apart from the greater utiliza- 
tion of power afforded by solid rubber tired traveling 
wheels. The tractive resistance of a road to such tires 
is less than to pneumatic tires and only 25 per cent, of 
the resistance offered to steel tires. 

Stabling space is saved by a motor fire-vehicle. 
Moreover, more men are available for duty at a conflagra- 
tion than is possible with a horsed vehicle, as valuable 
assistance is wasted by detailing firemen ,to take the 
horses home or to watch them. 

Although in initial cost more expensive than 
horsed fire-vehicles, motors are infinitely cheaper in op- 
eration and maintenance. The horsed vehicle ,may to 
superficial observers appear to be much lower in cost 
in both these items, but a close study of the comparative 
charges on horsed and motor fire-vehicles will disabuse 
the mind of this idea. There is a great difference be- 
tween the first cost of either type of vehicle, but there is 
also a vast difference between the actual cost of operating 




Motor Fire Engine Used In Berlin. 

and maintaining each type. On the horsed-vehicle side 
there is the advantage of low capital cost, but the disad- 
vantage of high maintenance charges ; on the motor vehicle 
side there is an apparent disadvantage of high capital cost, 
but there is a tremendous advantage of low maintenance 
charges and increased fire-fighting efficiency. 

The cost of up-keep of a horse in fit condition 
for fire department work is under the most favorable 
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circumstances not lower than $200 per annum. There 
are, however, comparatively few fire departments hav- 
ing their own horses, and where the animals are hired 
there is usually a contract made either for a fixed sum 
per annum or for a fixed charge to be made each time 
animals are required. In some rural fire department 
services a horse hire contract may be as low as $75, 
while, as we have already pointed out, a London dis- 
trict department recently fixed up a horse hire contract 
at $1,250, but in this case of course, more than one fire- 
vehicle is in use. 

Allowing, however, two horses to an engine, and 
making no provision for reserve animals, the two horses 
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No charges are included for operation, as when 
working a horsed or motor fire engine or motor pump 
costs about the same for a given discharge of water per 
hour — if anything the advantage will be on the side of 
the motor vehicles. 

The capital cost of a British 500 gallon motor fire en- 
gine is approximately $6,000. The maintenance charges will 
include one driver at $500; gas for boiler burner while 
in station, $90; repairs to vehicle, $75; fuel en route, 
$3G; tire renewals at six cents per mile on 3,000 miles 
per annum, $180; stabhng $125; depreciation at 10 per 
cent on capital cost, $600 — total annual maintenance 
charges $1,606. 





Gasoline-Electric Motor Fire 



used will cost $400 per annum. Added to this there is 
the cost of stabling, $250; attendants, $750; repairs to 
vehicle, $50 ; depreciation at 20 per cent, on horses cost- 
ing $375 each, $150 ; depreciation on vehicle and harness 
costing $2,350 at 10 per cent, $235— total annual charges 
of maintenance $1,835. 

The total capital cost of two horses and steam 
fire engine is, apart from the cost of building fire de- 
partment offices and stabling, $3,100. It will be noticed 
we have only charged rental on the stabling and not 
on any residental property for firemen which may be 
attached. 

In ten years, therefore, the outlay on the horsed 
fire engines will amount to: 

Cost of Operating Horses 

Original cost of horses and engine, $ 3,100 

Ten years maintenance charges, 18,350 

$21,450 



Escape Used in Glasgow. 

In the case of a gasoline motor the charge for fuel 
in station will be unnecessary, but as the price of the 
fuel en route will be higher and the consumption grat- 
er, the figures for this item may be allowed to stand. 
The gas burner is required for the oil fired steamer 
while in the station in order to keep the water contin- 
ually heated and ready for a call. The gas burner is 
kept alight in the fire-box day and night, maintaining 
a supply of steam at low pressure, a full head of steam 
being obtained as the engine travels to the fire. The 
oil fuel is only used when the engine is actually at work, 
that is, traveling or pumping. The comparative advan- 
tages of other types of motor driven engines it is not 
necessary to mention here beyond their relation to 
horsed fire-engines, than which they are more economi- 
cal in a greater or less degree. 

( To be continued) 



Digitized by 



Google 



16 



The Power Wagon, September, 1906 




Public Service Motor Cab. 



Taximeter Motor Cabs 

Public Service Vehicles Fitted with the Taximeter more Profitable Than Old Style Vehicles 



MOTOR cabs fitted with distance measuring devices 
known as taximeters are more popular on the con- 
tinent than any other form of small public conveyance. 
The fare commences at 15 cents. 

The taximeter, as in use on the continent, is a se- 
curely closed and sealed metal box containing mechan- 
ism actuated by a flexible shaft connected with the 
wheel of the vehicle, in the same manner as the speed- 
ometer upon a motorcar. It has, within plain view of 
the passenger, a number of apertures in which appear 
figures showing the amount payable at any time. A 
small lever with a metal flag bearing the word "free" 
stands upright upon it when the cab is disengaged. A.s 
soon as a passenger enters the cab the lever is de- 
pressed by the driver, showing that the cab is engaged 
and starting the recording mechanism. At the end oi 
the journey the figures upon the dials show exactly the 
sum payable for hire. The instruments remain the 
property of the company, which lease them to the cab- 
owners, test them periodically, guarantee to keep them 
in accurate working order, and hold them always 
subject, at the works, to police inspection. No unau- 
thorized person can obtain access to the mechanism. 

Evidence was tendered to the effect that a dis- 
honest person could tamper with the driving mechan- 
ism on the wheel, and thereby cause the dial to record 
unfairly against the passenger. But in view of the facts 

(a) that the greater part of the sums thus dishonestly 
procured would go to the cab-owner and not the driver; 

(b) that such tampering could not remain undiscovered 
for long — an acute passenger would quickly perceive 



that he was being overcharged; and (c) that such dis- 
honesty would involve the offender in severe punish- 
ment, we are of the opinion that this objection is un- 
important. Moreover, it has not been found to exist 
in practice in the continental cities where the taximeter 
is in almost universal use. 

We have received important evidence of the work- 
ing of the taximeter in Berlin, Hamburg, and Paris, 
from the report of five delegates of the Federation of 
Associated London Cab Proprietors, who visited those 
cities to make special investigation. These gentlemen 
report that in Berlin there are 8,500 cabs with the taxi- 
meter, and only 250 without it. The instrument, they 
say, "is practically compulsory in Berlin, by force of 
public opinion, and the use of the apparatus has in- 
creased by 3,000 in eight years." "The general public," 
they add, "are delighted with the arrangement, and dis- 
putes between hirer and driver are reduced to a mini- 
mum ; and notwithstanding that the trams have been 
electrified for three years, and the fares are extremely 
cheap, cab-riding has considerably increased." Finally, 
they quote the following opinion of the chief of police 
of Hamburg: 

"The following is our experience made with the 
taximeter in this town. The apparatus, which was intro- 
duced in 1891, has worked very well indeed. A few 
little derangements in its working are easily put to 
rights. The fare is calculated automatically by the ap- 
paratus and shown in one sum. The parties using the 
cabs are saved all the trouble of studying complicated 
tables of fares, or of having any discussion about same 
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with the cabman. This circumstatice has evidently 
thrown quite a new life into the use of cabs in Ham- 
burg. 

"The fact that the normal fare is always exactly 
known has caused the public to make use of cabs for 
much shorter distances than formerly. We certainly 
consider that no table of fares, either by time or by dis- 
tance, can be regulated so exactly as can be shown by 
this taximeter. Any improper use of the apparatus by 
the driver is absolutely prevented by special mechanical 
arrangement." 

From Paris the report of the delegates is of a sim- 
ilar nature: 

"The receipts under the new system compared fa- 
vorably with the old tariff as six against eight ; the re- 
ceipts taken at the worst moment of the year is obvi- 
ously superior to that of other cabs. Greater increase 
of short fares. The wear and tear of horses not greater. 
Cabs with taximeters more readily taken out by the 
drivers. Prior to the introduction of taximeter an av- 
erage of 15 per cent, ca^s at home, and it was the cab- 
man who demanded the taximeter." 

The representative of a taximeter company in 
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Paris says: "We started with 1,000 taximeters in the 
streets. It was an immediate success. Within three 
weeks of the very first day of the appearance of the 
taximeter in the streets we had an order for 3,000 more ; 
and now there are running about 8,500 taximeter cabs 
in Paris out of 10,000 to which the apparatus could be 
fitted. We were late for delivery because we had a 
large number to deliver in a very short time, and all 
came to me, telling me, 'I want my taximeters, because 

my drivers will not go out into the streets without the 
taximeter.' " 

The taximeter is a necessity with the motor cab, 
as it is essential that the public should know exactly, 
without discussion, what they are called upon to pay. 
The fare by distance should be slightly higher than for 
the horsed cab. But obviously the fare by time must be 
much higher, as the motor cab might cover 15 miles 
within the hour. This case can only be satisfactorily 
met by the adoption of the hour-mile taximeter system. 
In motor cabs no extra charge should be made for ad- 
ditional passengers as there is no horse to be consid- 
ered. A folding seat should, therefore, be permitted in 
the interior of the motor cab. 



AN INPEDIMENT REMOVED 

LAST year gasoline power wagons were denied admis- 
sion to the wharves and docks of the water front in 
New York upon the ground that the fuel of the vehicles 
endangered the adjacent shipping property. Objection 
to the presence of these vehicles was not offered by the 
fire or city authorities, but by the steamship companies 
which deemed the presence of gasoline motor vehicles a 
menace to their insurance. 

Now, however, the scruples of the steamship com- 
panies have been overcome, investigation having shown 
that the machines do not endanger property or imperil 
insurance. 



BIG FLEET OF BUSES 

THERE are more motor buses in London than there 
are street cars in any but our very largest cities. At 
the last census the distribution was found to be as follows ; 

London Motor Omnibus Co 151 

London Road Car Co 96 

London General Omnibus Co 98 

London and District Motor Bus Co 44 

Thomas Tilling 31 

Great Eastern London Motor Omnibus Co 39 

Star Omnibus Co 23 

Associated Omnibus Co 23 

London Power Omnibus Co 25 

Birch Bros 15 

New London Suburban Omnibus Co 9 

Victoria Omnibus Co 8 

Other owners 47 

Total in use 609 



TRUCE TO CLIMB A MOUNTAIN 

MOUNTAIN climbing is sufficiently novel work for a 
five-ton motor truck to attract more than ordin- 
ary attention. At a cost of $5,000 G. W. Richey, sup- 
erintendent of construction in connection with the Car- 
negie observatory which is to be built on Mt. Wilson, 
Cal., has given the order for a special wagon to be built 
by the Couple-Gear Freight Wheel Co., of Grand Rap- 
ids, which is to be ready by the fall. 

The machine will first be used for improving the 
mountain trail and later to carry material to the top of 
the mountain, which means a climb of more than a mile. 
During the fall five hundred Mexicans will be employed 
widening the trail to eight feet to admit of the passage 
of the truck. The observatory is to be connected with 
the Carnegie institute at Washingon. To provide for 
the telescope and the observatory it will be necessary 
to carry several hundred tons of structural steel to the 
top of the mountain. 



IN THE MINING REGIONS 

MINING experts declare that automobiles are playing 
a great part in the development of the mineral de- 
posits of Nevada, and in this direction are rapidly sup- 
planting the patient burro and horse. 

Prospecting there was practically at a standstill un- 
til the advent of the motor car. The greater part of the 
Nevada region is level, but the water supply is limited to 
springs few and far between. A prospector who used 
burros had to carry water for both himself and animals, 
and slow as the burro is, the prospector could not hope 
to make more than 30 or 40 miles before returning to his 
water supply. This limited his^-work. t 
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Establishing ReKability 

Brilliant Performance of Motor Truck in Course of a Lengthy Journey over Country Roads 



WHEN it is shown that a gasoline motor truck with 
load varying from 2,000 to 3,300 pounds can be con- 
tinuously operated for 2,007 miles in a little more than 196 
hours — which represents an average speed of ten and one- 
quarter miles per hour — at a repair cost of $6.50 and a 
fuel and lubricant cost of $77.35, its reliability in service 
can hardly be challenged. 

Although such a demonstration, failing to take note 
of wages and administrative charges, may not definitely 
establish the economy of the gasoline motor truck, yet the 
record is so strongly indicative of it that few will have 
hardihood to deny that it is as good as proven. 

The occasion for these remarks is furnished by the 
work of the Knox truck which recently accompanied the 
Glidden tourists, carrying their baggage from point to 
point in the course of each day's itinerary. 

Ordinarily we are not impressed by the showy in- 
formation collected and tabulated by professional demon- 
sfators of commercial power wagons. In the first place 
such demonstrations are usually hastily contrived and dis- 
advantageously performed. As a rule the demonstrating 
vehicle is not required to exhibit its maximum efficiency, 
the routing in the majority of cases being more suitable 
for experiments with draft animals than power wagons. 
In the case under consideration, however, no claim was 
niade for special adaptation of the vehicle to service. The 
exhibition, therefore, was largely in the nature of a test 
to prove what efficient handling could do for a motor truck 
under adverse and unknown conditions where precision of 
service was a chief consideration. In this respect the 
showing made was brilliant. The economy of motor 
wagons being a matter which is intimately mixed with 
the care and administration of the machines, it would be 
absurd to pretend that an uninterrupted journey of 2007 
miles could be anything more than a registration of de- 
pendability, which as all know is one of the decisive fac- 
tors in determining economy. 

It is a pity that the concern which braved the crit- 
icism that naturally attended an undertaking of this sort 
did not attempt by practical experiment to show to what 
extent the power wagon was superior to the horse in ex- 
actly the same service. It is, further, a pity that it did not 
compute the full cost of operation, wages of driver and 
overhead charges included, in order that the hidden values 
of such a demonstration might become known. 

No doubt the trip was conceived in the nature of 
an advertisement, but this admission need not cause any 
misgivings touching the accuracy of the material facts 
elicited. 

It is unnecessary to follow the truck through every 
stage of its itinerary. It is enough to say that roads which 
were considered impracticable for heavy motor vehicle 
ttaffic were traversed with comparative ease; that the 
whole journey was accomplished without mishap of ser- 



ious or noteworthy character ; and that for a second time 
this enterprising establishment performed the worthy ser- 
vice of drawing attention to the value of the machine in 
long distance and imterurban merchandise road trans- 
portation. 




The following table is perhaps the clearest exposi- 
tion of what transpired on the trip, at least from the view- 
point of a business man: 

Total distance, miles 2007 

Total running time, hrs. and m 196; 6 

Average miles per hour 10^4 

Gasoline, 255% gals, at 25 cents $63.94 

Lubricating oil, 17% gals, at 75 cents 13.41 

Replacement two exhaust valve springs 1.00 

Replacement one spark plug 50 

Replacement four dry cells 1.00 

Replacement one spring leaf 4.00 



Average cost per mile, 4 1-6 cents. 



$83.85 



ANOTHER RAILWAY CONVERTED 

THE Southern Pacific railroad, after using one of the 
Union Pacific's gasoline rail motor cars, has con- 
cluded to buy several of the twenty U. P. cars now being 
constructed in Omaha and put them in service on the 
Napa Valley electric Hne, supplementing the present ser- 
vice, and on the cut-off between San Francisco and Santa 
Cruz, Cal. 



The New Haven, Conn., chief of police has recom- 
mended the purchase of a police and ambulance motor 
wagon as a substitute for the six horses and wagons now 
employed by the department. 



Motor bus service is connecting Portland, Me., with 
Crescent Beach and Two Light^. 
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Gasoline Electric Vehicles 

Interesting Features of Two Designs Which Have Attracted Much Attention 



YEARS ago experiments were conducted in this coun- 
try to establish the value of gasoline-electric trans- 
mission in automobiles. The work was permitted to drag 
and the enthusiasm which it aroused soon petered out. Of 
late, however, interest in the subject has been revived 
upon observing how eager and how successful foreign 
engineers are in developing this mixed method of trans- 
mission. 

We are given to understand that one of the largest 
concerns in this country has in contemplation the con- 
struction of commercial vehicle chassis fitted with gasoline- 
electric transmission. This firm's engineers contend that 
the early experiments with the mixed transmission were 
conducted at a time when neither the gasoline engine nor the 
electrical equipment was developed to the point observable 
today and that in consequence thereof the expected results 
were not forthcoming. Now, however, the situation is 
much more favorable, ahd it is confidently expected that 
success, both commercial and mechanical, will attend the 
effort to combine the advantages of both forms of energy. 

Probably the greatest of all difficulties has been 
the inherent troubles of continuous-airrent electricity on 
series-parallel control systems. The mixed system has 
been successfully applied to electric traction on rails, 
where the current is derived from a central generating 
station at constant voltages, and where the weight and 
horse-power of the electrical equipment is relatively large. 
An isolated and self-contained unit presents an entirely 
different proposition. Again, in the case of a self-pro- 
pelled vehicle running on common roads, the irregularities 
of the surface cause considerable sparking at the brushes, 
with resulting damage to the insulation of the windings. 
All gasoline-electric vehicles so far have, in short, left a 
great deal to be desired. They have been complicated by 
the presence of accumulators, commutators, brush gear, 
ponderous controllers, numerous switches, and a marked 
absence both of simplicity and utility. 

♦ ♦ ♦ 

The Hart-Durtnall system, to be presently described, 
is free from many of these disadvantages. It was designed 
especially for road vehicles of all kinds. 1 he makers have- 
been guided in their construction by the following prin- 
ciples: Minimum weight compatible with strength, and 
the absence of high motor speeds ; avoidance of any sever- 
ance of the main circuit; non-employment of an expen- 
sive and cumbrous controller; facility of securing a var- 
iable torque on the driving axle, particularly at low motor 
speeds ; gradual and smooth start from rest, accompanied 
by rapid acceleration apart from any personal ability in 
the driver ; absolute elimination of accumulators ; and im- 
munity from the usual overheating troubles. These un- 
unqestioned advantages have been brought within the 
range of practical use by the adaptation of polyphase al- 
ternating currents to the necessities of self-contained and 



self-propelled road vehicles. The result is a system which 
has no change-speed gear, no foot-clutch control, and no 
batteries. 

This highly desirable state of affairs has only been 
gained after prolonged experiments over a period of no 
less than four years. The Hart-Durtnall system for road 
work consists essentially of five parts. These are: (1) 
an ordinary internal-combustion engine of multi-cylinder 
type; (2) a small continuous-current dynamo, driven off 
the crankshaft by suitable means, and wound to provide 
a variable current at variable voltages, this type being 
utilized for excitation purposes; (3) a polyphase multi- 
polar alternating current generator designed to receive 
current from the exciter at variable voltages; (4) a motor 
permanently coupled by copper leads to the generator, 
and arranged to gear with the differential shaft or live 
back axle of the vehicle; (5) a magnetic clutch located 
between the generator and the motor. 

The engine gives 40 hp. at 800 revolutions. Any 
make of engine can be employed with this transmission 
system. No special feature is required in the engine 
itself, except the removal of the fly-wheel, as the 
fly-wheel action is provided by the revolving magnets of 
the generator. The usual system of solenoid control can 
be readily applied to control the gas admission to the 
cylinders, and inserted in the exciter circuit so as to open 
or throttle in proportion to the work being done round 
the windings of the generator magnets. The shaft of the 
generator on this engine is coupled to the crankshaft by. 
flanges bolted together, but a universal joint can be sub- 
stituted for use in any vehicle. The generator shaft has 
on its rearward end one member of the electro-magnetic 
clutch, and the necessary slip rings for conveying the 
current to the coils inside the clutch casing. Thus, when 
the engine is revolving, the generator shaft turns with it 




The magnetic control of the gas supply on the Auto-Mucte 'but. 
C, carbure ter. I, inlet pipes. S, solenoid. 

P. plunjcr. L S. light spaai> T L.Tthrottle lerer. 
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as far back as the center of the clutch casing. The excit- 
ing current from the small dynamo, which is driven off 
the engine crankshaft, is conveyed to the generator mag- 
nets by a pair of slip rings which are placed inside the 
generator casing. 

The whole control is obtained by a single lever, 
which, in this case, gives nine variations of the current 
and voltages supplied to the generator magnets. In oper- 
ating the system the engine is started up in the usual way 
by hand. If thought desirable, a few small cells can be 
fitted to start the engine by means of the exciting dynamo, 
which is then temporarily run as a motor. As soon as the 



immediately after the preceding one, to the last controller 
position, short-circuits the windings of the generator mag- 
nets, and allows the clutch coils to receive the full current 
from the exciter. The electric transmission is then elim- 
inated, and the driving is entirely mechanical. 

It will be observed, therefore, that the electrical 
equipment is primarily designed to take the place of 
change-speed mechanism, which it does with an approx- 
imate loss of 28 per cent of the power generated by the 
engine, but there is only the single-reduction loss to the 
differential shaft or live axle of a vehicle during the 
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Hart-Durtnell Gasoline-Electric Omnibus 



driver gets on his seat — until which time the windings of 
the exciter are short-circuited, and a powerful drum brake 
is automatically held on — and moves the control lever to 
the first position, the first degree of excitation is applied 
to the generator, and the emergency brake is released. 
The car, unless on an incline, when the lever might re- 
quire to be put to the second position immediately, then 
begins to move, and the driver can speed it up by moving 
his control lever further forward, and thereby further 
exciting the generator magnets. 

Up to this point the magnetic clutch is not in action, 
and the alternating current from the generator is conveyed 
by means of the three fixed copper bars to the electric 
motor. When fully speeded up, the next position on the 
controller puts the clutch winding in series with the gen- 
erator magnet windings, and so drops the clutch coils 
in circuit with the exciter, while weakening the field of 
the generator. A further movement, which is made almost 



great majority of the time that the vehicle is running on 
che road. 

The sequence of operations is reversed, or varied, 
according to traffic conditions, and the vehicle can be 
driven in a backward direction by reversing one phase 
of the alternating current motor. This is accomplished 
b> pulling over a small reverse lever. Breaking power 
is at all times available, as explained later. 

The total weight of the generator, motor, and casing, 
ready for dropping into frame, is 1,099 lbs. Although 
somewhat heavier than the parts they would replace in an 
ordinary heavy motor wagon, namely, the fly-wheel, gear- 
box, clutch, change-speed shafts and wheels, and the con- 
necting levers thereto with the necessary rods and brackets, 
it must not be overlooked that the absence of shocks to 
the transmission should more than compensate for this 
slight extra weight, while the wear and tear upon the body, 
tires, and the chassis generallvp^hould be largely reduced. 
Digitized by VjOOQIC 
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The novelty of the system lies in the application of 
polyphase alternating current apparatus to a self-contained 
vehicle; the disastrous effects of sparking are avoided, 
while the enormous weight and complication, which char- 
acterizes so many of the gasoline-electric systems already 
on the market, is entirely absent. The inherent advantage 
of lower weight, power for power, which polyphase motors 
possess in comparison with continuous-current motors, 
must also be noted. 

The Hart-Durtnall system takes advantage of the 
well-known electrical law that doubling the voltage of the 
current supplied to a motor results in a multiplication of 
the useful torque by four, and the value of this should be 
particularly apparent when climbing gradients. The whole 
S3'stem is compact and free from parts likely to wear, 
so that its maintenance should be exceedingly small. 

Another feature is that the generator and the motor 
tend to keep in phase with one another. Thus, in starting 
from rest, the motor, of its own accord, owing to its physi- 
cal aptitude to get into phase with the generator, follows the 
movements of the control lever from position to position, 
without any irregularity. This quality also comes into play 
when running down-hill, because the generator then holds 
the motor back, and has a retarding effect upon the mass 
of the vehicle. This characteristic, that the generator and 
motor naturally incline to keep "in step" with one another, 
does not occur in the case of continuous-current systems, 
and is a unique and welcome advantage. 

The inter-automatic electrical braking depends upon 
the peculiar qualities of alternating currents. When grav- 
ity is acting on the mass of the vehicle upon a declivity, 
the axle tends to turn the motor in advance of the gener- 
ator magnets, but the alternating current from the gen- 
erator, because of the then lower frequency of its periods, 
tends to hold back the motor, which is trying to over-run 
it. By increasing the excitation current at such times, a 
braking effect, equal to the power of the engine, can, if 
necessary, be obtained. An unskilled driver has no strain 
upon him, as he merely has to move the control lever ; his 
work should be more easy than that of an electric street 
car driver. 3^ 

* -k -k 

The Pieper system is another interesting example of 
gasoline-electric transmission suitable for heavy vehi- 
cles. Its power is obtained from a 14 hp. four-cylinder 
gasoline motor, and an 8 hp. dynamo motor, with a "buf- 
fer" battery of secondary cells. These are designed to 
stand an extremely heavy discharge for short periods. 
Although having a capacity of only about 50 ampere 
hours, the rate of discharge frequently exceeds 150 am- 
peres, and we are informed that it may occasionally be as 
high as 350 amperes without damage to the cells. As 
might be expected, this accumulator is somewhat heavy 
for its capacity, but as only a small battery is required 
this point is not of importance. 

The control of the vehicle is extremely simple. A 
side lever works in a quadrant, having a number of 
notches for the various speeds and operations. The back 
notch is for the reverse; in the next position the engine 



is stopped; the third is a neutral position; the fourth a 
first speed forward; and nine more notches give further 
variations of speed. The movement of this lever first 
starts the engine through the agency of the electric motor 
driven from the "buffer" battery through resistances 
which are cut out of circuit as the lever moves forward, 
so that the electric motor cannot take an excessive cur- 
rent while gathering speed. The lever is pushed into the 
first or second speed notch, and the magnetic clutch is 
then let in, the drive being taken up softly and quietly. 
Subsequent movements of the control lever do not cause 
sudden, but gradual, changes, quite unlike the effect of 
changing gear. 

While running, the needle of the ammeter is perpet- 
ually on the move — now rising to a maximum, showing 
a discharge at something over 150 amperes; now falling 
to zero; and, again, sinking below this point, showing 
that the batteries are being rapidly recharged from the 
gasoline engine. The speed of the vehicle on up and down 
grades is wonderfully uniform, the regulation of the 
power being almost entirely automatic. 

The supply of gas to the carburetter is controlled by 
electro-magnetic means. Those who are acquainted with 
the mechanism of an arc lamp will have no difficulty ^in 
understanding the effect of the opposed series and shunt 
windings on the solenoid. Into this solenoid — a hollow 
tube carrying two coils of insulated wire — dips an iron 
plunger. When current flows through one of the coils, 
the solenoid functions as an electro-magnet, sucking down 
the plunger towards a central position. When a reverse 
current flows through the other winding, the magnetic 
effect is decreased, and the plunger rises under the ten- 
sion of a light spring, moving the lever which controls the 
supply of gas. 

When the "buffer" battery is fully charged the cur- 
rent in the shunt winding is sufficient to act on the plunger 
so as to shut off the gas to such a point that the engine 
will no longer give excess power to continue the charge. 
While the battery is discharging the series winding acts 
in opposition to the shunt winding and obliges the gas to 
open full, and thus the engine takes up the load and re- 
fuses the "buffer" battery to do more than its fair share 
of work. These operations go on automatically. 



THE TRAINING OF DRIVERS 

ANOTHER sagacious remark of the general manager 
of London's biggest motor bus company is as fol- 
lows: 

"If a man comes to me for a job dressed up in 
leather suit and gaiters, I won't have anything to do with 
him. No ; we teach our own horse drivers, many of whom 
have been with us for years, although I always wait until 
a man shows some desire to go in for motor driving be- 
fore having him taught. Our own men are better dis- 
ciplined than any hired chauffeur, and, from their past 
training, are cooler when in a tight corner." 



William Michelstetter is promoting a motor bus line 
from Appleton, Wis., to Styrnp^^Xy by way of Little Chute. 
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Fig. 5. Trailer Brake of Swlvellng Type, Applied by Screw and Nut. 



Trailer Brakes 



cAdditional Simple Methods for Insuring the Safety of Trailing Vehicles 



TWO illustrations appeared in our last issue showing 
simple methods of applying a trailer brake from the 
foot-plate of a power wagon. A further method is il- 
lustrated in Fig. 5. It requires a long horizontal screw, 
with a nut, to which the brake chain is attached. The nut 
can be made to pull direct on the brake chain, or it can 
be arranged to secure a further mechanical advantage by 
attaching it to a lever at the back of the wagon body, as 
actually shown in Fig. 5. The lever is hinged at the off- 
side of the wagon; the chain from the screw nut pulls at 
the extreme end of the lever, on the near side of the wagon, 
and the trailer brake chain is connected to the middle of 
the lever. The pull from the screw is, therefore, doubled 
by this arrangement. The two drawings published in our 
Ictst issue illustrated trailer brakes of the hanging type. 

The arrangement shown in Fig. 5 is far preferable 
to the hanging beam, both on the score of efficiency and 
weight. A forged steel arm is pivoted on the wagon 
frame, and pulled on by a chain. A short steel link is 
employed to equalize the pull on the two brake blocks. 
The brake is held off by a stout spring, close to the brake 
blocks, or in the center of the axle tree, as shown in the 
figure. 

A modification of this system is illustrated in Fig. 
7. The shape of the well requires a long extension from 
the brake block, with the necessary guides. 

It will be seen, from the foregoing, that it is easy 
to alter the brakes of an existing horse drawn vehicle 
without affecting its efficiency as such and to which it 
may again revert on occasion. 

A highly ingenious automatic trailer brake has been 



adopted by a large firm of brewers, which has a fleet of 
five power wagons. The apparatus, which is illustrated 
in Fig. 8, is designed so that the trailer puts on its own 
biake directly it begins to overrun the motor wagon. A 
spring drawbar is employed, in which the spring eye- 
bolt is allowed an extra four inches of clearance; the 
other end of the bolt has a knuckle joint carrying a con- 
necting bar leading to the upper end of a reversing link 
on the drawbar pin. The brake chain is connected to the 
lower end of the reversing link through a long spiral 
spring. The brake is held off by the brake spring so 
long as the power wagon is pulling, but if the motor is 
suddenly checked the trailer will push the drawbar close 
up to the eye, so that the eyebolt will push back the top 
end of the reversing link, and the bottom end of the re- 
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versing link will pull on the brake. Immediately the 
motor wagon moves on again the brake will be automat- 
ically eased off before there can be any pull through the 
drawbar. Similarly the brake is automatically applied 
whenever the trailer overruns the motor wagon on a down 
grade. 

Another interesting form of brake was on exhibi- 
tion at a recent show where it attracted considerable, at- 
tention. The general details are shown in Fig. 9. By 
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in good order. It is not fair to let the weight from behind 
push against the drawbar pin of the pulling vehicle, and 
thus rely solely on the power wagon brakes. Though 
generally able to hold against the extra load, it is risky 
on mechanical grounds. 

FUTURE CITY PASSENGER TRANSPORTATION 

IT appears that the self-propelled omnibus has come 
to stay. It has been on trial in London over a year 




Fig. 8. 



turning the brake handle the longitudinal shaft (C) is 
made to revolve by the two bevel wheels (B). In addition 
to the usual spring drawbar (H) there is a long sliding 
coupling (E) fitted with a universal joint (D) at each ex- 
tremity, which is connected at its fore-end to the shaft 
(C). The rear end is attached to a shaft (F) which is 
-threaded for a portion of its length. A nut works upon 
this portion and is connected up to two levers carrying the 
brake blocks (G). 

The main feature of this device is the positive rotary 
motion which is obtained by means of the universal joints, 
no matter what angle the trailer makes with the wagon. 
The whole arrangement is extremely simple in design, 
and powerful when in use. 

A trailer should not be used unless its brakes are 



now, and experience proves it to be the street transit 
agency of the immediate future. With all its faults it 
is coming into more and more general use, and is serv- 
ing the needs of hundreds of thousands of people. It 
ministers to the needs of the population in the congested 
districts of the city. The motor-omnibus will have to 
be made safer, quieter, and less odordus, and when these 
improvements are effected, as they certainly will be as 
promptly as possible, it will become the principle means 
of transportation for passengers.. — Philadelphia Tele- 
graph. 



Five public service road machines are to be oper- 
ated in Columbia, Tenn. 




Fig. 9. 
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Faulty Bus Design 

Brakes and Steering Gear of Foreign Machines Put Lives of Passengers in Danger 



ONE of the first fruits of the motor bus fatality which 
recently shocked the foreign public accustomed to 
the use of these popular machines is the sharp catechism 
of constructors by operating engineers concerning the 
efficiency of present braking devices and steering gear. 
The inquiry has resulted in the disclosure that neither 
form of mechanism is adequate for the purpose of public 
safety. 

The chief engineer of one of the largest motor bus 
companies severely arraigns the manufacturers of all buses 
for neglecting to so design brakes that they will be ac- 
cessible at such times as the vehicles are inspected for 
road service. 

Generally, the brakes of the different types of buses 
are two — one acting on the hind wheels, the other on the 
differential. This in case of a chain drive car. When 
chains are not used for transmission, the brakes are one 
or the hind wheels, the other on the cardan shaft or 
propeller shaft. In all the types of buses actually running 
in London there is not a singlfe accessible brake, especially 
those placed on the cardan or propeller shafts and on the 
differential. 

They have another big inconvenience. Placed, as 
they are, next to bearings, directly there is the slightest 
oil leakage from the bearing the brakes do not act. The 
car is reported by driver as "no brakes acting," and the 
repairman, instead of first cleaning and testing the brakes, 
will simply tighten them up, and thus not only wear them 
out quickly, but after this operation the brakes are very 
soon as bad as before. When a car comes in reported by 
the driver as defective in braking power, the fitters have 
first to wash the brakes out, then the foreman in charge 
takes the car out, and tries the brakes. If they are not 
acting, they are adjusted in the ordinary way. 

Internal brakes for bus work are (this is the result 
of experience) bad, because of their inaccessibility. The 
adjustment is long and difficult. Frequently the chains 
and wheels have to be removed, and when all is replaced 
the brakes often do not act, or are terribly fierce. The 
impossibility of the driver adjusting his brakes on the 
journey, moreover, renders them most objectionable. 

The actual system in use for the foot brakes is 
generally of the type known on the continent as frein a 
machoires. In this, the brake acts on two drums keyed 
to the differential shaft, or on one drum keyed to the 
propeller or cardan shaft. These drums are not large 
enough, and when the brake is applied they become greatly 
overheated. Some of them get red-hot. The diameter 
of the drums ought to be considerably increased, with 
water-cooling, if possible, for, with the small diameter 
drums frequently in use at present, there is a permanent 
danger of setting fire to the bus. It would be possible 
to have a hollow drum full of water which could be re- 
placed every day; this system would save the bearings 



and prevent fire. 

The foot brakes are generally connected by rods 
which are not strong enough. The driver uses this brake 
twenty times more than the hand brake. The brakes on 
the hind wheels are also connected by rods or steel cable, 
and here again the rods are not strong enough. These 
brake rods should not in any case be tubes in which solid 
forged ends are brazed, for then, by constant use and 
vibration, the ends break or shake loose, as has happened 
in many buses. The brake rods, by the constant vibra- 
tion, break in the center without any warning. This can 
only be explained as due to crystallization of the steel — 
the same phenomenon as occurs to railway metals. The 
connection of the brake rods is made by steel pins, washers, 
and split pins. These should not only be inspected every 
night, but during the day, for the pins may come loose 
and drop out, leaving the brake disconnected, although 
everything was right in the morning, and the results from 
such lack of proper inspection may easily be very serious. 




A, pin. B, washer. C, split pin. 
D, brake rod wHh a "double- 
eye" end. E, brake rod with 
single eye end. 



Knuckle joint used in brake rod 
connections showing usual method 
of securing such a joint. 

The steel cable, in spite of the contrary opinion, 
i.- certainly the better and safer, because: 

1. The resistance of tension is stronger in the 
cable than in a steel rod of the same section. 

2. There is no chance of breaking by crystalliza- 
tion of metal. 

3. A steel cable is much more flexible. 

4. It has the advantage of compensating the ten- 
sion of brakes at once, and of causing them to work 
exactly the same. 

The perfect fastening in use, cables being suffi- 
ciently large, makes a safe system. Precaution should 
be taken every morning to thoroughly oil all the parts 
of the cable which rub when the brakes are applied, and 
t^. use the same system as is adopted in mines, that is, 
replace the cables long before they are worn out. 

Motor bus makers ought to study a third brake on 
the rear wheels — a brake which could be worked by the 
conductor in case of emergency. Moreover all buses 
which have to work on countjry>roads QUflht^to be built 
Digitized by VjOO QIC 
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with special brakes not less than three in number. A 
brake could be perfectly adapted to the rear wheels, and 
made simply like a scotch, as in the olden times. This 
would certainly be very eflFective, and prevent accidents. 

The types of steering mechanism used on motor 
buses are: Segment and worm or screw thread, screw 
thread and nut, and bevel gear with bevel sector. The 
segment and screw is hardly strong enough. All the 
stress is put on the spindle, and as the steering arm is 
keyed to the spindle its resistance to breaking stress at 
that point is considerably decreased. Another fault in 
this type of steering gear is the rapid wear of the sector, 
because the same teeth are in gear and at work all the 
time, and consequently undue wear is occasioned at one 
particular point towards the sector. This type of steer- 
ing ought to be rejected and the screw and nut type 
chosen. The latter has the advantage of affording a 
very large bearing surface. After it is worn out it can 



be mended without great expense by running in metal. 
The bevel gear and bevel sector is very seldom used, but 
it has given good results on some buses. 

In general the steering gear of motor buses is not 
strong enough, and it has been suggested that on the 
new types much stronger steering be fitted, and that each 
steering rod be forged in one piece, so as not to require 
brazed connections, which work loose after a short time. 
The arms should be made from the best metal, carefully 
forged and keyed. Certainly no manufacturer ought to 
build steering gear from medium quality steels. The best 
will never be too expensive, as the shocks to which these 
parts, in a seven-ton motor bus, are subjected are enor- 
mous. 

Manufacturers of motor buses should not forget 
that they have a heavy responsibility, and that the safety 
of their machines lies largely in good brakes and strong 
steering gear. 



MOTOR PARCEL DELIVERY 

IT is quite likely that an extensive public motor parcel 
delivery service will soon be established in Indianapolis, 
The plan of action includes the operation of ten or more 
light wagons and trucks. Experienced men are engineer- 
ing the project. Many of the large retail firms, though 
owning one or more power wagons, would be glad to 
avail themselves of the proposed service, as their machines 
are heavily overworked. The success of the Detroit motor 
parcel delivery service has awakened many keen specula- 
tive minds to the opportunities which many other cities 
present 



NATIONAL WASTE 

AT the end of last year there were 7,938 mules em- 
ployed in our army transport service. The long 
eared songsters were valued at $116 apiece, or bulked were 
worth $920,808. Consider the number of "spares," the 
mortality, the inefficiency in pacific military maneuvers, 
the throng of stable men and the forage and harness ex- 
pense which this herd of animals implies, and then con- 
trast it with the economy which could be attained if, say, 
a third of them were superseded by military power 
wagons. It is very likely that a million or more a year 
could be saved by the substitution. 



TO BUILD POWER WAGONS 

TWO well known personalities in the automobile 
field have decided to build power wagons. H. G. 
McComb, assistant engineer of the Olds Motor Works, 
and Schuyler S Olds, who was identified with the Olds 
sales department, have resigned their positions to man- 
ufacture commercial vehicles. They have obtained the 
necessary financial support, but the company will not be 
formed until Mr. McComb's return from Europe. 



FOREIGN BUS IN NEW YORE 

THE New York Transportation Company has imported 
a De Dion gasoline motor bus made in France. It will 
be employed in general service. Should it prove satis- 
factory it will eventually be commissioned to operate on 
the Fifth Avenue line. 



MORE ELECTRICS FOR ADAMS EXPRESS 

ELECTRIC wagons will replace the present horse-and- 
wagon service of the Adams Express Company in 
New Haven, Conn. Ten power wagons will be installed. 
For some time past workmen have been busy at the 
horse bam putting it in leadiness for the new system, and 
have transformed it into a first-class garage. 



GASOLINE CARS FOR ERIE ROAD 

THE general passenger agent of the Erie Railroad has 
announced that his company will utilize the first gaso- 
line cars now being experimented with in the east, on 
the stretch between Cleveland, Leavittsburg and Young- 
stown. The business between these points is very heavy, 
and the Erie has found it necessary to increase its train 
service several times of late. This route was doubtless 
selected to forestall, if possible, the plans of the Eastern* 
Ohio and the Mahoning Valley Traction Companies, which 
are planning to co-operate on a through high-speed ser- 
vice between Cleveland and Youngstown. 



PROFITABLE ENTERPRISE 

THE success of the motor bus line operating between 
Pittsfield and Lennox, Mass., will probably lead to 
the general adoption of this mode of travel in the Berk- 
shire hills during summer and fall. 

Although only one 14 passenger gasoline machine 
is now in service, making four trips daily, three more 
buses will soon be operating in greatly extended service 
among the Berkshire resorts. The route from Pittsfield 
to Lennox is over a state highway. The route is 6 1-2 
miles long. An occasional run is made to Albany, 39 miles 
distant 
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Gasoline Wagon Operation 

Tips to New Drivers and Caretakers About Things Likely to Escape Their Attention 



SQUEAKING springs result from rust or dirt between 
the leaves or at the pivots. Greasing the springs is a 
troublesome job, but it is a labor that effectually puts a 
stop to the nuisance. The wagon is jacked up by placing 
the jacks under the body instead of under the axles, as 
usual, in order to take the weight off the springs. The 
leaves of the springs can then be separated sufficiently by 
driving a thin wedge in at the ends or side, grease to cover 
the surfaces being applied with a knife blade. The pivots 
and shackles should also be greased if it is not too much 
tiouble to take them out. Otherwise considerable heavy 
oil should be poured on each end of the pivot protruding 
from the socket. A better scheme than pouring oil over 
them, catching it in a pan and repeating the process, is to 
immerse the joint in oil by tying a tin can or other con- 
venient receptacle filled with oil on the joint wherever 
this is possible. 

Hauling a Cripple 

In the event of a breakdown irremediable upon 
the road, when recourse must be made to haulage by 
another motor, or anything- that can exert tractive force, 
care should be taken as to the manner in which the tow 
rope is attached to the motor wagon. It is by no means 
advisable to make the tow rope fast to the front axle; 
it is better to . secure it to the projecting ends of the 
frame, which serve as spring horns, and pass the rope 
between these and the ends of the springs themselves. The 
haulage stress is then distributed evenly through the 
frame to both axles. The ends of the rope so passed 
should be taken and attached to any suitable part of the 
haulage equipment. If the motor wagon is to be loaded 
up on to a horse-drawn vehicle, take care that the 
wheels of the horse wagon are securely blocked before 
any attempt is made to run the motor up the inclined 
planks by which the floor of the horse wagon is to be 
gained. Be ready also with suitable blocks or rods to 
scotch the wheels of the motor and arrest it at any part 
of the ascent if this should prove necessary from any 
cause whatever. 

Driving Oyer Rough Spots 

When about to pass over holes in the road, or 
short patches of loose stones, the car should have suf- 
ficient momentum to carry it over such rough places, 
so as to allow the clutch to be disengaged. This pre- 
vents racking the mechanism. 

Hot Bearings 

Hot bearings may be the result of lack of lubrica- 
tion, too close adjustment, or both, and should be care- 
fully watched for, especially when the vehicle is new. 
Feel the bearings frequently at first, and if any one is 
found hot, see whether it is getting its proper supply 
of oil. If it is, but runs hot notwithstanding, ease it a 
little by slackening the adjustment nuts or screws un- 
til it turns freely without lost motion. A little time spent 



in the adjustment of bearings is a good investment, for 
lost motion quickly multiplies itself. A bearing that is 
frequently adjusted will last much longer than one that 
is only attended to when the wear becomes serious. 

A Cheap Gasoline Gauge 

A very efficient and cheap form of gasoline gauge 
can be fashioned from a sulficient length of ground- 
glass rod which should be fairly stout. Run your wagon 
on to a level place, empty your tank and then measure 
the fuel back therein, gallon by gallon. After the in- 
troduction of each gallon sound the tank with the 
ground-glass rod, and the height of the fuel therein 
will be plainly visible on the rod. Mark the height of 
each successive gallon on the rod with the edge of a 
sharp file, and keep the rod handy for use when re- 
quired. 

Overheated Engines 

The cause of lost engine power can often be traced 
to the exhaust valves, though the direct cause of their 
leakage is sometimes hard to reason out. Driving with a 
retarded spark and increasing speed with the throttle, 
which is done very often by the novice, causes the engine 
to overheat. This overheating causes the exhaust valve 
to expand, sometimes to such an extent that it rests on 
top of the tappet which lifts it. The compression, of 
course, is lost, and to get any speed at all the driver opens 
the throttle wide. This intensifies the initial trouble, and 
the valve is burned up in its setting. If the wagon is 
driven correctly no harm can come from this source. 

Sudden Stoppage of the Engine 

If the motor suddenly stops, the cause is invari- 
ably due to faulty ignition. Look at the battery ter- 
minals before testing for leakages or shorts, as a loose 
connection or, in the case of accumulators, a connection 
broken off entirely because of corrosion, will effectually 
prevent any current flow through the wiring. 

Proper Tension for Valve Springs 

It is absolutely necessary to keep the exhaust 
springs at the proper tension. If the spring is weak the 
suction stroke of the engine will suck back a portion 
of the burnt gases instead of exerting the full suction 
on the carburetter. If the gases drawn in are hot 
enough they cause misfiring, and in any case there is 
a serious loss of power. 

Loose Fly Wheel 

A loose fly-wheel will cause the most aggravating 
of knocks, because it will be heard at all speeds. Where 
the fly-wheel is fastened to the shaft flange by studs, 
these sometimes work loose, probably due to misfiring 
or advancing the ignition too quickly. In refastcning 
the loose wheel, bolts and castle nuts should be used 
instead of studs. 
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RURAL MAIL DELIVERY 

AT least three of the rural mail routes radiating from 
Milwaukee will soon be traversed by automobiles, 
the carriers having become convinced that there is a very 
decided economy both of time and money to be obtained 
from using machines instead of horse drawn vehicles. 

Until the semi-official announcement was made that 
the post office authorities had satisfactorily tested a small 
light vehicle over some very difficult eastern routes, the 
rural carriers hesitated to believe that they could actually 
afford to own and operate a machine. The Milwaukee 
carriers, however, communicated with Washington and 
found that a motor buckboard costing but $360, could be 
maintained at such low annual cost as to make its pur- 
chase inviting. 

It is necessary in a great many cases for the car- 
riers to own at least two horses. As each route averages 
about twenty-five miles, which is covered every working 
day in the year, it is customary to us^ one horse one day 
and the other the next, or to use one horse one week 
and the other the following week. Besides the cost of 
two horses, at least $150, the feed bills represent no mcon- 
siderable item in the expenses of a rural carrier, especially 




Poctoffloe Test of Motor Buokbowrd. 



as the animals must be fed on grain the entire year. This 
item, in connection with the repairs frequently needed, 
n ake the total expense for each carrier high and prevents 
many from taking the examination and entering the ser- 
vice. 

With the small automobile, it has been pointed out, 
there is no expense for feed and the fuel cost is low. 
What repairs are necessary are usually not costly for a 
machine such as has been used by the department in 



making the experiments, and these facts have caused 
the department officials, as well as many of the carriers 
themselves, to view the employment of automobiles 
with favor. 

The one great argument in favor of the adoption 
of the automobile in rural mail service is the immense 




Another Official Test 



saving of time in the delivery of the mails. This is of 
prime importance to the carrier as well as to the de- 
partment. Where it usually takes a rural carrier from 
nine to ten hours to cover his route with a horse, the 
auto will cover the same route in six hours or less. 

This saving in time may be employed by the car- 
rier in carrying on some occupation outside of his gov- 
ernmental duties, thus adding to his income and tend- 
ing to offset any added expense entailed by the purchase 
of an automobile. 



IDAHO MOTOR BUS LINE 

PASSENGER traffic by motor bus has been commenced 
between Ross and Rathdrum, Idaho. The machine 
makes four trips each way for the time being, connecting 
with the Coeur d'Alene & Spokane Railway company's 
trains at Ross. The bus is a 40 hp. machine with seating 
accommodations for 14 passengers. Provision will also 
Ix: made for carrying baggage and express. 

The distance from Ross to Rathdrum is a little less 
than eight miles, and the trip is made in 20 minutes. The 
Rathdrum Transit company, as the operating company is 
styled, is backed by F. J. Marvin, E. H. Brownell and J. 
M. Campbell of Spokane. The company expects that 
many people will be carried to Rathdrum who have cot- 
tages at Spirit, Fish and Sucker lakes. 
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Motor Bus Traffic 

Police Supervision of the Vehicles Develops Much Instructive Information 



MUCH instructive information has been elicited in the 
course of the parliamentary investigation of motor 
bus service in London, begun some time ago for the pur- 
pose of determining to what extent police supervision 
should be exercised over these rapidly multiplying ma- 
chines. 

The managing director of the largest operating com- 
pany testified that the best drivers in his employ were those 
who, familiar with the streets and roads of the metropolis 
from long employment in horsed omnibus service, knew 
absolutely nothing concerning the mechanical construction 
of the machines they are now guiding. Singularly enough, 
the mechanics who are employed in the stable of this com- 
pany are unable to drive, or, if they can do so, show skill 
far inferior to that of the unmechanical driver. The sys- 
tem of training by which horsed omnibus drivers are con- 
verted into motor bus drivers has been described at length 
in a previous issue of this paper. 

Side slip in the opinion of this witness, would rapid- 
1} disappear if city streets were kept in a thorough con- 
dition of repair and cleanliness. Side slip, he declared, 
did not occur on wet asphalt when the asphalt was clean. 

Much complaint has been heard concerning the 
speed of motor buses. The law confines their speed to 
19. miles per hour. It frequently happens, however, that 
the spirit of competition overcomes the discretion of 
drivers and the vehicles arc raced against each other, 
though this dangerous practice is discouraged in every 
way by the operating companies. To prevent this lawless 
practice a bonus system has been devised which rewards 
drivers in proportion to the number of passengers they 
succeed in picking up on their trips. Racing, therefore, 
is not to the driver's interest. But it is a difficult.practice 
to uproot, as the natural sporting instinct of the driver is 
whetted by the rivalry between the operating companies 
and the camp followers of the concerns which make the 
many varieties of motor buses seen on the streets. 

The average life of a hard worked gasoline motor 
omnibus, according to the confession of the managing 
director above quoted, should range from 4 to 5 years. 
Ii would be longer if more machines could be had to re- 
lieve the pressure of the service. The service, however, 
is both popular and profitable, as may be inferred from 
the fact that one big company is pledged to the purchase 
of $1,750,000 worth of machines before the end of the 
present year, while all of the companies are committed 
to the expenditure of almost $2,500,000 for stables and 
stable equipment. It is the consideration of the enormous 
present and prospective investment in motor buses which 
encourages the majority of well informed observers to 
believe that no harshly restrictive police measures will be 
adopted to cripple the industry. 

It is interesting to know that during the past six 
months 114 motor buses have been compulsorily removed 



from the streets of London on account of the excessive 
noise which they made while in action. This removal was 
accomplished by the police authorities. Machines re- 
moved from the streets for cause are not permitted to be 
put in service again until the police inspectors are satis- 
fied they are in fit condition for public use. 

The daily papers of two continents have recently 
been voicing public indignation at the noisiness of motor 
buses. Experts ascribe the noise to three causes ; bad road 
surfaces, the high pressure character of the service and 
the consequent inability to give the machines adequate 
repair-shed attention, and careless driving. The popular- 
ity of the motor bus compels the companies to put vehicles 
into service which have not been thoroughly overhauled. 
The poor condition of the streets causes small parts of the 
machinery to shake loose. The noisy exhaust from en- 
gines is absent from the new type of vehicles now being 
delivered. 

It must not be forgotten in considering the real or 
imagined structural shortcomings of motor buses that 
they are in a class by themselves so far as commercial 
motor vehicles are concerned. Few stop to reflect that 
these 7-ton machines are operated under conditions of 
extreme difficulty which are not paralleled in any other 
branch of commercial motoring. They are public service 
n achines which invite criticism that would be unwarrant- 
able in the case of vehicles employed for the transportation 
of merchandise. It would, therefore, be unjust to con- 
clude that the criticism of the motor bus can be extended 
to apply to the commercial motor wagon. The paying load 
cf a motor bus is fixed at 2 tons. There are about six 
lumdred motor buses in London. If six hundred 2-ton 
merchandise motor vehicles were traversing the streets 
of any city it is altogether unlikely that they would give 
rise to any of the many objections which have been urged 
against the employment of so many public service vehicles. 




London Steam Bus. 
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BIDS WERE TOO HIGH 

THE specifications for a motor police patrol wagon 
which the Hartford, Conn., authorities drew were 
of such a radical character that the builders of such vehi- 
cles found it practically impossible to construct the 
machine needed at a cost within the sum voted for its 
purchase. Four bids were received by the board of 
contracts and supplies, but all exceeded the appropria- 
tion. 

The board advertised for bids on a machine to 
be constructed to the following general specifications: 
gasoline four cylinder motor of 45 to 50 hp., slid- 
ing gear transmission, three speeds and reverse, double 
chain drive, 34-inch wheels to be fitted with solid 
rubber tires, front and rear axles of chrome nickel steel, 
tread of 56 inches, and wheel base sufficiently long tor 
a body seven feet, eight inches in length back of the 
driver's seat. A speed of from eight to thirty miles on 
the high gear was specified. 

The call for bids was answered by the following: 

Manhattan Commercial Company, New York City, 
agents for Alack Bros., of Allentown, Pa., gasoline 
vehicle, four cylinder 50 hp., motor, wheel base ten 
feet, three inches, to be constructed in ten weeks at 
a cost of $5,800. 

Pope Manufacturing Company, Hartford, Conn., 

four cylinder 45 h. p. motor, solid rubber tires, etc., to 
be constructed in four months at a cost of $3,500. 

Knox Auto Co., Springfield, Mass., after express- 
ing much dissatisfaction with the board's specifications 
and pointing out the defects of such a machine, bid 
$3,000 for one of their regular models. 

The Knox Truck Company, of Springfield, Mass., 
also expressed dissatisfaction with the specifications, and 
offered a regular model at $3,200. 

As but $2,fiO0 was at the board's disposal the bids 
were rejected. An additional appropriation will be 
asked for, but is not likely to be granted for some 
time to come. Such a vehicle as is desired by th^ board 
is impracticable. 



A FLOURISHING INDUSTRY 

SOME idea of the magnitude of the motor bus industry 
in France may be gathered from the fact that the Der- 
racq-Serpollet conjunction of interests, formed some time 
ago with a capital of $1,000,000 for the manufacture of 
heavy public service vehicles, has laid out and equipped 
its factory for the production of one hundred chassis per 
month. 

Two models are being constructed, one of 25 hp. for 
eight passenger single decked vehicles, such as have been 
running in France for some time, and a heavier type of 
40 hp. with double deck and capable of carrying thirty- 
six passengers. The success of the smaller type has 
already been well established. Five of the large vehicles 
have already been jut in service, and before the close of 
this month it is expected the factory will be turning out 
five or six of these large machines each week. 



ELECTRIC ICE WAGON 

Charter Oak Hygeia Ice Company, of Hartford, 
1 Conn., em.ploys for the haulage of ice a five-ton 
electric truck supplied by the General Vehicle Co., of 
Long Island City. This vehicle was installed on June 
28 last. It hauls artificial ice from the company's plant 
to customers scattered over a radius of four or five 
miles. The plant is two miles from the center of the 
city. There are two approaches to the center of the 
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city, either one of which the truck must use, and in each 
instance a long hill of about 20 per cent, incline is to 
be negotiated, but according to Manager Kelsey the 
vehicle experiences no trouble in climbing the hill under 
a full load. 

In general appearance the body of the vehicle 
follows closely the lines of the conventional ice wagon, 
with the exception that it is slightly longer and higher. 
A full load is carried each trip to the city and the run 
back to quarters is made light. The truck is one of a 
-series of six machines which are being constructed for 
the company. The battery is composed of 44 cells sup- 
plying current for two motors. Tlie maximum speed 
imder full load is nine miles per hour. The average 
daily run is about 25 or 30 miles, the limit of the bat- 
teries being 40 miles. The wheels are 36 inches fitted 
with solid rubber seven-inch tires. The batteries are 
charged in the company's own plant. The truck will 
haul four times as much as a double horse team and 
in one half the time. 



mXERURBAN BUS LINE 

MOTOR bus transportation service is badly needed 
between Salem and Youngstown, Ohio, now that 
the project to connect the two points by a trolley line has 
been abandoned. 

It is believed that a line of motor buses can be pro- 
fitably operated every hour between the terminal points, 
touching Albany, Gettysburg, Calla, Greenford, Canfield, 
Comersburg and Lanterman's Falls. This route covers 
the original stage line, a distance of 20 miles. A fare of 
$1 each way is proposed. The plan is to have three 
machines, each with carrying capacity for twelve pas- 
sengers, going each way at the same time, the trip con- 
suming an hour. 

A motor bus line is operating between Salt Lake 
City and Saltair Reach. 
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GENERAL MOTOR EXPRESS 

ANOTHER concern formed to do a general motor 
delivery business is operating in Syracuse, N. Y., 
under the name of the Auto Express Company. Two 1,500 
pound gasoline wagons, fitted with 10 hp. air cooled Logan 
engines, are now in commission. A heavy truck, con- 
vertible to a sight-seeing machine, and two 2-ton trucks 
for suburban work have been ordered and will be in ser- 
vice in a short time. 

The partners in this enterprise are A. W. Johnston, 
manager of the Red Line Messenger Service, and Louis 
T. Lynn, of the Syracuse Trust Co. 

Boys formerly employed in messenger service have 
been trained to act as drivers. The chief business 
of the company will be delivering merchandise to custom- 
ers of small stores, the hauling of baggage, etc. The 
manager has made arrangements with the Auburn & Syra- 
cuse railway to take care of the baggage going from that 
line, also with the St. John's Military school at Manlius. 
The company has sent out several thousand cards and 
letters, informing the merchants that they are ready to do 
business and responses are coming in daily. 



RIVAL INTERESTS CONSOLIDATED 

FIVE electric trucks and three motor buses, each carry- 
ing 24 passengers, are employed by the Oregon Auto- 
Despatch Company in Portland. The trucks are fitted^ 
with electric hoists. 

The company's service, commenced a year ago, from 
the start gave such formidable competition to the largest 
local draft animal trucking and transfer service that it 
scon became apparent the two could not survive in the 
same field. A combination of interests was therefore 
effected. 

Power for the electric machines is supplied from the 
plant of the Portland General Electric Co. at a cost of 
40 to 50 cents per truck per day, depending on the ton- 
nage of the vehicle. Wages paid for reliable drivers are 
$2.60 to $2.75 per day. In addition to the electric vehicles 
the company now uses sixty-five horses with wagons and 
drays. The horses take care of the bulk of suburban bus- 
iness, but as soon as the new organization, which has $65,- 
000 to push its business, grasps the details of the adminis- 
tration problem, many animals will be sold to make room 
for the more profitable machines. 



MOTOR BUS DISASTER 

AN eye witness of the disaster which recently befell the 
excursion motor bus traveling between London and 
Brighton gives the following vivid, if amateurish, account 
of the behavior of the machine and its driver as it plunged 
downhill to destruction: 

"On nearing Handcross Hill the bus was going at 
its usual speed— from twelve to fourteen miles an hour. 
Immediately we passed the signpost at the head of the road 
the car rapidly gained speed. I was watching the driver 
and waiting for the application of the brakes, but he still 
let the car go on for some two hundred yards. I was 



about to rap the window to remind him when I saw him 
reach out and put his hand on a lever. Immediately he 
did so there was a jar and a loud report. We had gone 
another thirty yards, when looking behind I saw a large 
cog and other remnants of the car lying on the road. The 
driver was trying to steer, but the car kept going from 
one side to the other. We lurched to the left, then to the 
right, then to the left again ; and the next time we lurched 
the top of the car caught a tree, which completely pulled 
the top from the body of the car, and in so doing over- 
powered the driver. The tree pulled the car round into 
the bank, and the inside passengers were violently thrown 
out. The car was running free down hill." 

The wrecked bus had traveled 18,030 miles and been 
inspected by the police quite recently. A special squad of 
policemen, consisting of 30 men, is detailed to inspect all 
London motor buses, surprising the drivers while the 
machines are traveling. 

The disaster appears to have been chiefly due to 
four causes : Collapse of the gear box, falling of the car- 
danshaft from the front end, agitation among the outside 
passengers, and excessive camber of the road. Many be- 
lieve that, had the panic among the passengers not taken 
place, the accident would not have occurred, as the bus 
ai)parently was swayed over to the side, and struck the 
trunk of the tree. 



WASTE OF POWER 

AVERY interesting experiment was recently con 
ducted for the purpose of ascertaining if one explo- 
sion of a gasoline mixture in a cylinder compression 
chamber really liberated the full volume of power which it 
contained. 

A metal tube, closed at one end, was fitted with a 
cork through which a needle was passed, the needle pierc- 
ing the cork. The high tension terminals of an induction coil 
having a capacity to bridge a five-inch gap were connected 
to the tube and needle. This completed the testing appa- 
ratus. The smallest possible amount of fuel was put into 
the tube, by dipping the finger in gasoline and allowing 
it to evaporate almost entirely and then rubbing the inside 
walls of the tube with the finger. The cork was blown 
out upon closing the circuit through the coil. This per- 
formance was repeated by replacing the cork and switch- 
ing on the current, it being ascertained that as many as 
four explosions, apparently all of the same power, could 
be obtained from the one minute charge of gasoline. This 
would appear to demonstrate that a charge of gasoline 
vapor and air is only partially exploded, and that the com- 
bustion of the remainder is prevented by the violence of 
the explosion itself. 

The experiment would seem to indicate that it is 
not the size of the spark, but its frequency, which deter- 
mines efficiency. It would further seem that the exhaust 
at the muffler is still an explosive mixture. 



A rural mail carrier in Manchester, la., is covering 
his route in a motor buckboard. 
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SUPERIORITY OF POWER WAGON BRAKES 

POWER wagon brakes are more effective than the 
brakes employed on street cars. Going at fiiil 
speed the heaviest road motor can be brought to a 
standstill before the machine has traveled much more 
than its own length. A light street car, on the other 
hand weighing 14 tons and running at a speed of 18 
miles per hour can be stopped only in a distance of 115 
feet with an average deceleration of over 2.5 miles per 
hour per second, the time consumed in bringing the car 
to rest being slightly more than seven seconds. A heavy 
interurban car weighing 40 tons can be brought to rest 
from a speed of 55 miles an hour, at an average decel- 
eration of 2.4 miles per hour per second, during a per- 
iod of approximately 23 seconds and while covering a 
distance somewhat under 1,000 feet. This was accom- 
plished with 40 pounds pressure in the air brake cylin- 
der. The performance could be somewhat improved 
with a higher braking pressure, although this, is prob- 
ably as great an average deceleration as should be 
employed. 

In a tight situation, therefore, it is evident that 
it would be discretion on the part of a motor wagon driver 
to make no great allowance for the ability of the oper- 
ator of a fast moving street car to avoid collision. 



MOTOR BUS FRANCHISES 

ONE of these days a motor bus franchise will be 
worth more than it is valued at just now. As an il- 
lustration of the value of a well conducted service of this 
sort take the situation in Ridgewood, N. J., between 
which point and Patterson the Union Traction Com- 
pany wishes to be confirmed in its right to operate mo- 
tor buses for a period of twenty-five years, using the 
streets of Ridgewood. 

The company recently began this service, charg- 
ing 35 cents for an excursion trip. It is admitted by 
the company that the venture has been financially suc- 
cessful, and, according to one authority, its net profits 
have exceeded $100 a day. The company claims a right 
to run automobiles without permission from the village 
trustees, because it pays a license fee on its automobiles, 
which are of the sort used in cities for sight seeing 
Tliey are heavy and cumbersome, and have done con- 
siderable damage to the roads. The company now pro- 
poses to extend its service. 

It is feared that unless some united action is taken 
by the citizens the company will secure the franchise 
gratuitously, and then proceed to use the main thor- 
oughfare of the village. 



SCANDAL OVER A SALE 

MANY experienced buyers of gasoline automobiles, 
both for business and pleasure, would prefer to pur- 
chase a machine which has been handled for a brief time 
b> a careful demonstrator, and has had its engine tuned 
up and put in thorough running order, rather than break 
in a new machine. Not so the Dayton, Ohio, board of 
safety, which recently purchased an agent's demonstrat- 
ing machine for its fire chief while under the impression 
that it was a new car. 

So far as the efficiency of the machine is concerned 
it is not known that it was any worse than upon the day 
it first issued from the shop. Tires and other features of 
worn equipment were replaced; the body, which was not 
wracked, was repainted ; and the engine, which was care- 
fully examined for signs of deterioration, was passed by 
the factory inspectors as in perfect condition, more per- 
fect in fact than if it had been merely given the usual 
service on testing block and road before shipment. The 
chassis, in short, was proven to be without defects and in 
a thorough state of repair! 

In the advertised proposals it was specified that the 
machine was to be new and equipped with one tail lamp, 
two side lamps and necessary equipment. The agent who 
sold the car agreed to furnish the machine according to 
the specifications for $1,275. The machine was delivered 
to the city and collections were made of $199.50 for two 
extra lamps and other equipment, and $30 for a box on 
the rear. There was also a top for the machine, for which 
a charge was made of $100, but this was never paid for, 
although the top is yet in the hands of the fire department. 

Now the gossips assert that the city purchased an 
automobile that had been run around the streets for some 
time as a demonstrating car ; that the city paid $1,504.50 
for a machine which had been offered to it for $1,275. 



HACKHEN ARE DISTURBED 

WAR has been declared upon the huge sight-seeing 
automobiles operating in New York by the hack 
and cab owners, whose business naturally suflfers severely 
through the popularity of the big machine service. The 
Public Hack Owners Association complains to the chief of 
the license bureau that the automobiles make illegal use 
of public cab stands. 

The hackmen wish to know the status of the sight- 
seeing automobile — whether it is a stage or a street car. 
Decision has not yet been made. 

Before the advent of the sight-seeing machine the 
hack and cab owners were accustomed to expect heavy 
patronage from visitors to the city. The machine, with 
its guide and his megaphoned remarks upon the interesting 
A $15,000,000 company has been organized in Ari- sights which pass in review, has practically siezed that 
zona for the manufacture of a new railway motor car trade and given much better value for less money than the 
designed for suburban traffic service. The car is an in- Jehus were wont to extort. 

vention of Hugh Matthews, of Kansas City, Mo. It is . The cab and hack owners desire that the proprietors 
said that prominent Missouri, Kansas and Texas R. R iiirj of the big machines, now plying the streets so numerously, 
officials are associated with him in the organization of the||jshall be obliged to procure franchises. The desire is not 
company. Hunreasonable. 
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CHAIN COVERING 

CHAIN wear is largely due to the presence of dirt and 
grit. If the chain was enclosed its life would be 
gieatly prolonged. If it ran in a dust proof case it would 
in all probability outlast the wagon and certainly would do 
so if it seated correctly on properly cut sprockets of liberal 
diameter. 

The illustration shows a combined chain case and 
radius rod, the latter forming the back half of the chain 
case itself. The tension bar A takes the form of a beam, 
which terminates rearwardly in a disc B concentric with 
the axle, and carrying the brake mechanism. At its for- 




ward end the tension bar encircles an eccentric C, which 
is rotatable for adjustment of the chain. The chain case D 
is divided into halves, and is mounted on the eccentric C 
in front, and on the disc B at the rear, and, consequently 
moves bodily forwards or backwards according to the 
chain adjustment. A dust-excluding washer E is arranged, 
af. shown to prevent the dust passing in through the bear- 
ings to the chain case on the wheel hub F. 



IMPORTANT DECISION 

AN important court ruling has just been rendered 
abroad in connection with the skidding of heavy 
motor vehicles on greasy streets. A motor bus, weighing 
five tons unloaded and seven tons loaded, collided with a 
cab and wrecked it. The judge held that as the greasy 
condition of the street made it impossible to steer the big 
machine with precision neither the driver nor his em- 
. ployers were responsible for the accident. 



MOTOR BUS AND TROLLEY 

IN London just now there is a mighty outcry with re- 
spect to the motor omnibuses, shortened to "mo- 
buses" by the curt Britisher. The outcry is so persis- 
tent, indeed, and it is pitched so significantly on the 
same key that a certain suspicion is excited as to its 
origin and purpose. There is at least warrant for the 
surmise that the traction interests of the British capi- 



tal, both surface and underground, may have taken 
alarm at the progress of the "mobus" and are striving: 
to render the vehicle unpopular. 

We hear a great deal, at all events, of the draw- 
backs of the "mobus". It is declared to be noisy and 
dangerous. High priced medical experts denounce it. 
Hygienists condemn it. The "mobus" is the target for 
no end of reprehension, yet it continues to grow in 
favor. This latter fact probably explains the onslaught 
upon it by so many forces, apparently acting in concert. 

This may be said with certainty — and it applies 
to Qiicago as well as to London — that, given good 
pavements, the motor bus will come dangerously near 
to putting surface traction lines out of business. It en- 
joys certain advantages that can not be gainsaid. 

The "mobus" requires for its operation neither 
track nor trolley nor third rail. It dispenses with the 
enormously expensive power house. It eliminates the 
cost of maintenance and renewal of way. It is a free 
agent so to speak. If one street be blocked it can take 
another. 

When a trolley line gets into trouble, business 
ceases throughout its entire length. The same thing 
happens with a cable line. But the "mobus" is self con- 
tained. It proceeds under its own power. Its disability 
does not affect other "mobtises." 

Thus both in the matter of expense and in free- 
dom and facility of operation the motor bus enjoys indis- 
putable advantages over the track-tied car. It is this 
which is causing the traction managers in London and 
elsewhere uneasiness. It is uneasiness which is entirely 
justified. 

In Chicago thirty years ago a line of horse-drawn 
omnibuses compelled the street car people of the west 
side to sell tickets at the rate of three cents a ride. If 
the conditions were right in the matter of pavements the 
same thing could very likely be done today, and even 
then the street cars would lose a great part of the short- 
haul traffic. 

In the present condition of municipal government 
in this city good pavements, such as are essential to 
motor bus operation, are not a probability of the im- 
mediate future. But they will come some time and when 
they do the traction folk will need to gird up their loins 
and prepare for trouble. 

The "mobus" will be upon them just as soon as 
it finds pavements to run upon. — Giicago Chronicle. 



NOVEL ELECTRIC FIRE VEHICLES 

BERLIN'S richest suburb, Charlottenburg, is to be 
protected by four electric fire vehicles — escape, engine, 
first aid and tackle wagon. The top speed of these 
machines will be 19 miles per hour. The station in 
which they will be housed will contain workshop and 
charging plant. Batteries will be so arranged as to per- 
mit removal and replacement even in the street. 



Two electric public service vehicles will be opera- 
ting in Lawrence, Kas., in a short time. 
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Summer Losses 



Unreliability of the Horse Abundantly Demonstrated During Recent Heated Period 



DURING the recent hot weather many large establish- 
ments have had painful occasion to observe the in- 
feriority of draft animals in the transportation of city 
merchandise. Sun bonnets, carefully selected summer 
feed, moderate work — none of the favorite prescriptions 
for equine health have proved effectual. Thousands of 
horses have perished from the heat. 

Of course this was to have been exj^ccted. The horse, 
however tenderly cared for, is a bad risk. If he is worked 
hard his years of usefulness are inevitably shortened, while 
if he is worked light his service is unprofitable. In ex- 
tremes of heat and cold his physical shortcomings are 
most apparent, for in one case he is easily fatigued and 
in the other peculiarly susceptible to disease. The power 
wagon, on the other hand, is neither affected by tropical 
heat nor arctic cold. It suffers from no lassitude in sum- 
mer or sensitiveness in winter. Its energy is a fixed 
quantity throughout the year. It is, in short, a good risk 
which is made better by the care given to it, but never 
sinking below an easily determined point. 

The demands of business are so urgent nowadays 
that a merchant who desires his draft animal transporta- 
tion to be efficiently maintained finds himself without al- 
ternative in keeping more horses than he actually requires. 
This waste is unavoidable so long as dependence is wholly 
placed in horses. The percentage of "spare" horses is 
seldom less than twenty-five in an actively operated busi- 
ness where Hberal ideas of management prevail. Breweries, 
for example, find from experience that footsore, run down 
and disease-stricken animals compel the maintenance of 
reserves in proportion as mentioned. 

Spare power wagons, too, are necessary, but not 
for the same reason that makes it compulsory to keep more 



horses than can be actively employed. Motor vehicles 
need rest, not because they show signs of fatigue, but be- 
cause their arduous duty cannot be guaranteed constant 
unless the mechanism is occasionally overhauled. One stable 
day a month is considered enough for a locomotive which 
is well tended. It is also enough for a power wagon if 
the vehicle gets that measure of daily attention which 
ordinary prudence would dictate it shall receive. 

Nothing so cripples the business of a large or small 
establishment as the interruption of its delivery service. 
The demand for good horses is so active, and the supply 
so short, tliat when a serious breakdown occurs it is well 
nigh impossible to procure outside assistance to tide over 
the emergency, and when it happens that such assistance 
is available the costliness of the borrowed aid is not a 
matter for pleasant contemplation. 

There are a great many large retail establishments 
throughout the country which, in the highly competitive 
conditions of business, find it necessary to operate their 
delivery systems with much precision. The head sales- 
man of one such concern, employing about 75 horses, one 
day last August found ten of the animals in his care in- 
capacitated by the heat. He took the usual precautions 
to save their lives, and was congratulating himself upon 
his apparently successful treatment when seven more were 
stricken. A hurried call for assistance met with no re- 
sponse. Nearly every stable in the city had its quota of 
heat affected animals. Nine horses, valued at about $1,800, 
were written off the books of that establishment. Its 
delivery service was crippled f<3r four or five days. 

A brewery firm in New York, which four years 
ago timidly experimented with electric wagons, but never 
rose to the poitit of appreciating the care which the ve- 
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hides should receive and eventually discarded them, ex- 
perienced a similar misfortune, ten of its animals dying 
in one day^ from the heat. 

These fatalities are merely recorded for the purpose 
of pointing out the unreliability of the horse at the particu- 



lar season of the year when its service is most needed. 
The recital is without malice, otherwise we would multiply 
the instances in which horses have perished in the blazing 
heat of the summer just spent. 



Railway Depot Trucks 

Usefulness of Motor Baggage Truck Being Tested by the Pennsylvania Railroad Company 



NEW uses are being continually found for the power 
wagon. It is not alone in the supersession of draft 
animals that the utility and economy of the vehicle can 
be demonstrated. We may confidently expect that large 
numbers of light motor trucks will soon be employed to 
do the work in factories, railway depots and other places 
where the use of horses is prohibited and human labor 
is resorted to as a substitute. 

It is quite certain that the railway depot baggage 
truck will be liberally employed. The Pennsylvania 
company has built two or three such trucks at its shops 
in Altoona, which, if the models prove satisfactory, will 
be duplicated for service at all of the large stations on 
each division of its great railway system. 

At a number of stations along the Pennsylvania 
system more than sixty hand-drawn trucks are now used 
to convey baggage and express between the baggage 
room and the baggage cars of in-coming and out-going 
trains. A great saving of time and labor can be effected 
by substituting motor trucks in service of this sort, es- 
pecially where the baggage and express pieces are hauled 
any considerable distance. 

In this age, when the speed of railroad trains be- 
tween terminal points is a matter giving rise to the sharp- 
est competition, the unnecessary delay of a few minutes 
at each station on a long route may easily 'be responsible 
for the diverting of much patronage. The Pennsylvania 
company prides itself upon the promptness with which 
all of its operations are conducted. The gain in time, 
therefore, to be secured by the employment of motor bag- 
gage trucks represents no small advance in administration. 

The selection of electric power for the operation 
of these trucks has no special significance beyond the fact 
that it is peculiarly well suited for the work to be per- 
formed. The utter absence of risk from fire, the rapidity 
with which the machines can be put in action, their cleanli- 



ness, and their evident inability to add to the cloud of 
smoke and the obnoxious odors which usually charac- 
terize railway depot buildings, were among the deciding 
factors in considering electricity as a motive power. 

It is not at all likely that the projected action of 
the Pennsylvania company will be devoid of other result 
than the betterment of its service. Minor though the use- 
fulness of railway station motor trucks may be, it is very- 
evident that their employment will lead to economy. One 
electric truck o£ suitable carrying capacity should be able 
to convey all of the baggage to or from an in-coming or. 
out-going train. Everyone knows how many hand-drawn 
trucks are required to perform similar service on given 
occasions. There is a man, and sometimes two men, for 
each truck, and the load pulled is necessarily limited to 
their strength. 

Doubtless this implied waste in wages has made itself 
apparent to the economists of the Pennsylvania system. 
Another advantage of the motor baggage truck is the 
ease with which it can be manipulated alongside of a 
baggage car, and moved forward and backward as the 
load on its platform is increased or decreased. 

Little information is available concerning the struc- 
tural character of these Pennsylvania baggage trucks. 
The well-known policy of the company — to shield from 
ci'irious view the nature of all improvements until they 
are actually applied — prohibits us from knowing whether 
their load capacity is to be one or two tons, although 
it is believed that the latter figure is close to the mark. 
Sc far as can be ascertained the equipment and general 
construction of the vehicles is similar to that which is 
observed in regular commercial motor vehicles seen on 
the streets, with the exception that the platforms are built 
high enough to accommodate the floor of railway bag- 
gage cars. 



Between seven and eight thousand commercial motor 
vehicles are employed in Great Britain. About 3,000 of 
these machines are employed in heavy work, carrying two 
tons and upwards. About the middle of this year, when 
a census was taken, it was found that 2,(>l)8 heavy duty 
vehicles were registered throughout the kingdom, being an 
increase of 1,654 in a twelvemonth. 



Colored men compose the Overland Steam Coach 
Company, of Nashville, Tenn. It is their intention to 
build steam buses. 



The delivery service of a large milk company located 
outside of Paris is accomplished by means of motor wagons 
filled with refrigerators. 
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Economical Speed 



Abuse of the Power in Motor Wagons Leads to Higher Cost of Maintenance than is Necessary 



UP to a certain point the speed of a power wagon can 
be utilized to advantage. If, however, this moderate 
and economical speed is steadily exceeded the useful life 
of the machine will be considerably shortened and its 
maintenance cost will be unexpectedly high. 

What, then, is economical speed? The answer will 
necessarily depend upon the weight and rated load ca- 
pacity of the vehicle, the tire diameters and the importance 
attached to speed in the business being served by power 
wagons. Under ordinary conditions of business sixteen 
miles an hour would be a decidedly economical rate of 
travel for a delivery wagon of 500 pound capacity if the 
frame and body are suitably suspended and the wheels are 
adequately equipped with rubber tires. A well designed 
one- ton wagon can with economy travel at 12 miles an 
hour, a two-ton vehicle at 10 miles an hour, a three-ton 
machine at 8 miles an hour, and a five-ton machine at G 
miles an hour. 

These speeds are so frequently exceeded in practice 
as to give rise to the apprehension that the whole sub- 
ject of speed in its relation to the economical transporta- 
tion of merchandise is sadly misunderstood. 

When we recall that the average speed of a two-ton 
horse-drawn truck, loaded and including sto^js, does not ex- 
ceed 2 2-10 miles per hour, it seems absurd to press the super- 
ior speed contained in a motor wagon of the same rated ca- 
pacity to a point so far in excess of the horse-drawn vehicle 
as to run the risk of almost converting the economy of 
the machine into a loss. Some motor wagon users operate 
their vehicles upon the theory that the exercise of the 
speed function is in itself an economy. Hence, we oc- 
casionally find five-ton trucks traveling at a rate of 15 
miles an hour simply because they have the power to de- 
velop that speed. Abuses of this kind are most frequently 
observed on the returning empty trips. 

Unless an establishment which operates power 
wagons has such complete control over its drivers as to 
restrain them from making rash use of the reserve power 
cf tlieir vehicles, it is tolerably certain that whenever oc- 
casion offers the top speed w'ill be employed. It is, of 
course, impossible to design a machine for production in 
quantities which will have exactly the power required for 
a given duty. Reserve power, therefore, is a necessity. 
But its existence should not invite destructive application. 

Unless there is some unusual impelling cause which 
n;akes high speed desirable, it is not safe to operate a 
power wagon at a speed more than three times faster than 
a horse-drawn vehicle of equivalent rated load capacity 
can be hauled. This rule may hot hold good in the case 
of light delivery wagons, but experience has proven that 
it is quite liberal when applied to vehicles with a rated 
cfipacity of one ton and upwards. 

The most noticeable effect of speed in excess of that 



which is determined to be economical is rapid wear on 
tires. Excessive speed and overload are the deadly foes of 
tires. The expense caused by wear on tires of speedy light 
n^achines seldom attracts much notice or comment. It is 
a calculated feature of maintenance. It is different, how- 
ever, when the tire maintenance of heavy trucks is con- 
sidered, for then the expense is of very formidable propor- 
tions. Excessive speeding of big machines should not be 
countenanced, since in addition to the expected wear from 
friction against road surface, there is the loss from impact 
blows and crushing strains, the force of which is in pro- 
portion to the speed. In power wagon accounting tire 
expense is the heaviest item. It is therefore a. matter of 
the utriiost importance to see that the expense is not kept 
unnecessarily high by negligence or culpability. 

A couple of years ago an organization in Detroit 
formed for the purpose of delivering merchandise by one- 
ton motor wagons was deluded into believing that speed 
represented economy. As the vehicles were frequently 
overloaded, and as the boys who operated them on the road 
had the sporting blood of youth and did not care to be 
passed by street cars, it very soon developed that the tire 
maintenance bill was mounting to unusually large propor- 
tions. Reprimanding the drivers somewhat moderated 
the expense, but it was not until strict orders were issued 
that speed in excess of 12 miles an hour would be penalized 
by discharge that control of the situation was obtained. 
Now the tire maintenance expense is almost thirty per cent 
less than it was a few years ago. Moreover, general re- 
pair bills are much lighter than formerly. 

The desire of drivers to stable the machine at the 
close of the day's work with as little delay as possible is 
a trait in human character which everybody recognizes. 
It is preposterous, however, to assume that such a failing 
must be paid for by the owner of a power wagon. A num- 
ber of five-ton trucks are now being built which can be 
speeded up to 15 miles an hour. This speed, however, is 
not supposed to be exercised when the machine is loaded. 
Will the drivers of these machines refrain from using the 
maximum speed when making empty return trips in the 
evening? If they succumb to the temptation, it is abso- 
lutely certain that the durability and efficiency of the 
vehicles will be materially impaired, for no motor wagon 
of such capacity can economically be kept upon the road 
traveling at such speed — at least not without radical im- 
provement in existing design. 

The remedy against excessive speed would appear 
to suggest itself. Firstly, vehicles must be fitted with in- 
struments which will accurately indicate the rate of travel. 
Next, the driver must be made to understand that the 
speed possibilities contained within the machine under his 
control are only to be exerted upon critical occasions, and 
that failure to be governed accordingly should, and very 
properly does, constitute cause for dismissal, just as com- 
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pelling a horse to unnecessarily exert himself would in 
draft animal service be regarded as cause for a driver's 
discharge. 

The usefulness of the speed control instrument is 
not widely recognized — in fact has not been recognized 
at all. It is true that a few establishments have fitted 
mileage recording devices to their wagons. But such in- 
struments do not give speed control. It is well that the 
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mileage of a wagon should be known. Strict accounting 
cannot be kept without such a record. But it is of far 
more importance to know that power wagons are being 
operated with maximum profit on the road than thait the 
cost of transportation is so much per ton mile. The cost 
per ton mile will rise or fall with the abuse or proper use 
of speed. Plainly, therefore, a speed indicating instrument 
should be a feature of every wagon's equipment. 



Charges for Depreciation 

Motives Which Inspire AcxxDuntants to Write Off Power Wagon Investment at End of Five Years 



OPINION differs widely concerning the allowance 
which annually should be made for depreciation of 
power wagons. Some accountants, lacking the experi- 
ence which close observation of the vehicle in service 
affords, calculate that it will be worthless at the end of 
five years and accordingly fix the annual cost of depreci- 
ation at 20 per cent of the first cost. Others, more con- 
servative and more familiar with what is transpiring in 
well administered stables employing motor vehicles, con- 
sider 10 per cent enough, and thus indicate that the use- 
ful life of a wagon is ten years. 

We side with the latter, and under conditions of 
our own nomination would even extend the period of 
a machine's serviceability from ten to fifteen years. 
These conditions are not unreasonable, as they assume 
no more tharf intelligent care of the vehicles and the 
timely expenditure of such moderate sums for repair 
as may be necessary to keep them actively employed. 

After many more years of experience with power 
wagons than we in this country can boast, it has become 
an established practice abroad to write off investments 
in power wagons at the rate of 10 per cent per annum. 
Moreover, this estimate is by foreign accountants con- 
sidered liberal, as many instances can be found where 
motor wagons which have been in service for eight 
years are still in good condition and rendering economi- 
cal service. 

Unless we admit that American vehicles are infer- 
ior to those made in England — and there is no evidence 
which would justify such a conclusion — we are bound 
to believe that the maximum life of a motor wagon which 
is properly looked after both in the stable and on the 
road will not be short of ten years. We are inclined to 
think that the custom, countenanced in some quarters, 
of spreading the cost of a machine over five years is 
based upon the early experience acquired in their use. 
Five or six years ago, when batteries and structural 
equipment generally were far inferior to what they are 
to-day, an American accountant might have been justi- 
fied in estimating that the life of a machine would be 
short. And if he had any hesitation in coming to this 
conclusion the prevailing ignorance on the whole sub- 
ject of power wagon construction and use* would have 
impelled him to err at least on the side of caution. 



To-day, however, engineering design is so greatly im- 
proved that it is manifestly absurd to apply the same 
method of accounting which prevailed when the machine 
was in a cosmic condition. If certain work and adminis- 
trative conditions are guaranteed, few manufacturers 
would hesitate to guarantee the durability of their pro- 
duct for ten years or more. 

It is, of c6urse, as every operator of a gasoline 
motor vehicle well knows, easily possible to wreck it 
in a minute, and that vvathout extraordinary accident of 
any kind. The English bus tragedy, set forth at length 
in these pages, some time ago, eloquently testifies to 
the truth of this assertion. 

Certain conditions are absolutely necessary, how- 
ever, if the Hfe of a machine is ta be prolonged beyond 
the limits set by accountants of the short term school. 
The rate of travel, for example, must be neither exces- 
sive nor injurious. Vehicles must be especially selected 
with relation to the service -expected of them.; that is 
to say, a one-ton machine must not be employed for 
work which a machine of half the rated load capacity 
can just as well perform, and vice versa. The care 
which the machine receives must always be of an in- 
telligent order, and not merely the best which chance 
affords. Then, too, there must be regular days for 
overhauling. In short, everything possible must be 
done to maintain the efficiency of the wagon and keep 
that efficiency at maximum. 

We are now assuming, of course, that the service 
in which motor wagons are employed is not of the higli 
pressure variety, where money can be made by quickly 
wearing out the vehicles. Repairs and depreciation, too, 
must be regarded as one item in accounting, as money 
expended for repairs prolongs the life of a wagon. 

In a previous number we had occasion to show 
why the charge for depreciation on the electrical equip- 
ment of an electric vehicle should be . less than on the 
remainder of the structure. The motor, it was pointed 
out, did not suffer from use in tlie same degree as the 
rest of the machine, while the battery, being regarded 
as slow fuel, should not be considered in the depreci- 
ation account at all. The deterioration of the gasoline 
vehicle must be regarded as total. There will inevitably 
come a time when few, if am^^of its working parts will 
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be of the slightest value. When this period is encoun- 
tered in an electric machine its electrical equipment at 
least may be saved from the scrap heap and put to ser- 
vice in a new vehicle. About 20 per cent of the total 
cost of an electric machine is represented by the motive 
equipment. 

But perhaps the motive which inspires accoun- 
tants to write off power wagon investment within five 
years is not due to a desire to assign definite limits to the 
life of the vehicles, but is merely a recognition of their 
money earning power. Motor wagons pay for themselves 
within five years. After they have done so, there cannot be 
much advantage in carrying them on the books. 



TOP HEAVY MACHINES 

WHATEVER commercial advantage may exist in 
double-decked motor bus construction it is to be 
doubted if it overbalances the mechanical disadvantages 
of such construction. 

The high center of gravity in a double-decked bus, 
loaded or empty, undeniably forces constructors to make 
more ample provision against the severe stresses to which 
the vehicle is subject than would otherwise be necessary. 
Such precautions usually result in heavily increasing the 
dead weight of the machine, which in turn adds greatly 
to its cost of maintenance. As, however, single-decked 
buses earn less than double-deckers in cities where this 
class of passenger transportation has been actively de- 
veloped it is unlikely that operating companies will serious- 




ly consider their employment in large numbers much be- 
fore the time when it is demonstrated that earning ca- 
pacity and profitable investment are not necessarily in- 
terchangeable terms. One of these days it will* probably 
Le discovered that the same rule which governs the opera- 
tion of motor buses also bears upon the operation of motor 
wagons, namely, that maintenance costs are largely de- 



pendent upon the suitability of the machines to the particu- 
lar service in which they are employed. 

The accompanying diagram is interesting on account 
of the difference it discloses between the centers of gravity 
of a loaded double-decked motor bus and one unloaded. 
Ii- represents one of the latest foreign models. With the 
bus empty, the center of gravity is 47 1-2 inches from the 
ground. When the bus is loaded inside and outside the 
center of gravity is 58 1-2 inches from the ground. When 
it is full outside, but empty inside, the center of gravity is 
59 inches from the ground. This latter is the most serious 
condition, and unfortunately is not uncommon in the sea- 
sons when motor bus traffic is most popular. It, however, 
would require a deviation from the vertical of 34 degrees 
before the machine would capsize, which is some comfort 
for those who are made timid by the swaying of the vehi- 
cle when it is under way. 



SIX WHEEL MOTOR BUS 

VIBRATION and side-slip are the two principal 
counts upon which dispassionate critics indict the 
motor bus. Until roads are made for motor vehicles, how- 




ever, neither can be abolished, although many engineers 
believe that the evils complained of might be palliated 
if six-wheel vehicles were used instead of machines run- 
ning on four wheels. 

The executives of the leading operating motor bus 
companies abroad are well aware of the possibilities, com- 
mercial as well as mechanical, latent in the six-wheel 
vehicle. 



MOTOR WRECK WAGON 

A VALUABLE addition to the rolling stock of the Capi- 
tal Traction Co. of Washington, D. C, is the elec- 
tric wreck wagon just placed in the hands of the road- 
master by the Studebaker Automobile Co., of South Bend, 
Ind. This machine is supplied -with all the tools and 
equipment usually found in horse-drawn street railway 
vehicles employed in emergency work, making up a load 
of 1,800 pounds and carrying a crew of four men, in- 
cluding the operator. The wagon is equipped with 
48 cells of battery. It has a speed of 12 miles per hour. 
The service will be the ordinary emergency .repair work. 
The machine has taken the place of a horse drawn wagon 
which was kept hooked up at all hours of the day and 
night. Since putting it into use the company has been 
able to divert five horses to other work, which heretofore 
were used entirely for this seryk^ 
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Disappointed Investors 

Concerns Which Discarded Power Wagons Now Find Their Horses Are Exceedingly Slow 



A FEW firms are restrained from buying power wagons 
because of the belief, extending no further than the 
walls of their own premises, that in doing so they would 
be playing the part of pioneers. Here and there a few 
concerns, which were among the earliest to make use of 
machines, are discovered to have discarded them and re- 
verted to the use of horses. Those comprising the first 
g^oup, having gossiped with their neighbors in the second 
group, chuckle to think how crafty they have been in 
letting the other fellow do the experimenting. Both are 
victims of delusion. 

In not a single instance yet reported where powder 
wagons have been discarded has it failed to happen that 
the administrators of the establishments, when they pos- 
sessed any acumen, perceived as one of the first results 
of the change the extraordinary superiority of power 
wagons over horse-drawn vehicles where both were ac- 
tively employed. Although this superiority is always in 
evidence it did not strike these deserters of the cause with 
any particular degree of force until they involuntarily 
found themselves conplaining that their horses were sin- 
gularly slow and inefficient. No other result could have 
been expected in an establishment which once employed 
motor vehicles. 

Whatever regrets they may entertain on this score, 
however, are of comparative unimportance alongside of 
the fact that they have not yet discovered the real cause 
which led them to abandon the machines, and which, con- 
trary to their understanding, is not due to imperfection 
in vehicles, but to their own inability to administer their 
work and keep them in commission. 

It will not be disputed, if 95 per cent of a given 
number of people continue to operate motor vehicles with 
profit, and 5 per cent fail in the attempt, that the mass 
of people should pay little attention to the outcries and 
lamentations of the minority. Concerns which have dis- 
carded power wagons for one reason or another — and 
there are precious few who have done so — find themselves 



so heavily outvoted as to make their own experience ut- 
terly worthless. 

Probably as time goes on, and the few concerns 
which in their rashness concluded that the power wagon, 
demonstrated economical in so many services, is not to 
be relied upon in the transportation of merchandise, realize 
that their competitors almost without exception diflfer in 
opinion with them upon so important a matter, they will 
have opportunity to calculate how much money they have 
actually lost by failing to take advantage of the oppor- 
tunity thus early presented. It is a striking fact that other 
firms employing identically the same machines which the 
deserting concerns have discarded, have for some years 
past been adding to their stable equipment, thus fairly im- 
plying that the vehicles are all tlie time earning their cost. 
It is hardly necessary to remark that establishments which 
are increasing their investments in power wagon equipinent 
are not easily discouraged when unfamiliar difficulties are 
encountered, but resolutely set to work to overcome them. 

It is one of the gratifying facts in the history of the 
power wagon movement that in every case where the stable 
administration has been in capable hands, the number of 
vehicles never diminishes, but, on the contrary, where there 
is opportunity is always being augmented. The conquering 
progress of the power wagon is not in the least hindered 
by the malign or embittered utterances of the unfortunates 
who have failed to secure satisfactory results \vithout a 
corresponding expenditure of tact and ability. 

Even today, when thousands of machines are in use 
everywhere throughout the country, the experience of each 
firm using them differs to a surprising extent. This need 
not excite surprise. It is merely the expression of the 
personal equation. Though rules are prescribed for com- 
mercial conduct all do not observe them alike. In some es- 
tablishments, the conduct of the department of transporta- 
tion is as critically studied as any of the most important ; in 
others, and in too many, it is neglected. 



Two motor bus lines in southwestern Oklahoma are 
well patronized. One line, established last month, makes 
a round trip daily between Hobart and Glen Springs. At 
Tulsa machines are doing temporary duty until the street 
car line, now under construction, is finished. 



Two rural mail carriers, whose routes radiate from 
New Paris, Ind., are covering their districts in motor buck- 
boards. 



Senor Ernesto Mora of the Banco de Jalisco, Guada- 
lajara, Mexico, is organizing a company to furnish motor 
bus transj)ortation between Guadalajara and Chapala, one 
01 the most popular pleasure resorts in Mexico. 



The seven miles separating Marinette and Peshtigo, 
Wis., is now covered by motor buses, which will soon be 
operating on a fifteen minute schedule. The machines 
have carrying capacity for 15 passengers. The trips re- 
quire 30 minutes, including stops. The fare is twenty 
cent3. 



A twelve passenger bus is plying between Columbia 
and Mt. Pleasant, Tenn. The machine makes two trips 
each day. 



The Cape Town, South Africa, street railway com- 
pany is about to esta])lish a motor bus service, making it 
cumplenicntary to its present rail service. 
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Vanity Gets a Setback 

Users of Power Wagons Abroad Clash With National Automobile Club Over Trials 



A FEW months ago, when it was announced that an 
automobile club with pretentions to national influ- 
ence was considering the conduct of public trials for power 
wagons, everybody wondered by virtue of what right, 
privilege, or experience it "butted in'' and sought to usurp 
functions which only experts in motor vehicle transporta- 
tion could hope to exercise. 

The history of the club's activities does not greatly 
encourage the hope that it could block out conditions 
under which all motor wagons, whether operated by gas- 
oline, electricity or steam, would have an equal chance 
to demonstrate their merits in competition. The subtle 
problems which lie back of the mere operation of a vehicle 
on road or street are not solved, defined or even suggested 
by any such perfunctory exercises as the club, in its ig- 
norance of the whole subject of power wagon merchandise 
transportation, would be likely to conduct. 

Nobody cares two straws about witnessing "trials" 
which only demonstrate that fifty or a hundred machines 
can travel fifty or a hundred miles a day for a week, with 
loads nicely adjusted to carrying capacity and the vehi- 
cles operated by factory experts who nurse and coddle 
them by every ingenious art known to experienced drivers. 

What motor wagon drivers chiefly desire to know 
is how much it costs to operate the vehicles under the 
varying conditions of actual service. Trials don't inform 
them — at least not such trials as an automobile club, know- 
ing nothing of the mysteries of power wagon practice, 
might be expected to formulate. 

Lest it should appear that we are protesting to no 
purpose in this matter we will, as briefly as possible, set 
forth the unhappy condition of aflfairs which has arisen 
in England as a result of a dispute concerning the quali- 
fications necessary for those who would define the rules 
under which power wagons can be publicly, though not 
necessarily decisively, tested. 

The first practical tests for power wagons of which 
the world at large has any cognizance were conducted six 
or seven years ago by the Liverpool Self-Propelled Traf- 
fic Association, an organization composed exclusively of 
merchants using motor wagons of the period. The re- 
sults of these tests comprise one of the most interesting 
chapters in the development of minor transportation, many 
of the conclusions then formed constituting the broad base 
upon which subsequent developments in engineering prac- 
tice rested. 

A few years later the Automobile Club of Great 
Britain, inspired by the marked success of these trials, and 
being somewhat swollen with the influence which it had 
gained from the conduct of trials for motor driven pleas- 
ure vehicles, concluded to extend its control so as to in- 
clude competitive tests of power wagons. For one rea- 
son and another the Self-Propelled Traffic Association 
did not desire to dispute control of the situation. Un- 
fortunately the Motor Wagon Lasers' Association — now 



easily the most numerous and influential body representing 
power wagon activities in England — was not yet organ- 
ized, so that the automobile club had little difficulty in 
seizing the power its ambition coveted. Soon after the 
Self-Propelled Traffic Association ceased to be virile, the 
automobile club, falling heir to its duties, proceeded to con- 
duct trials which, as might have been expected, did not in 
the least enlighten those who desired to make use of com- 
mercial machines, or in the slightest degree establish the 
fact that those who were already using them were profit- 
ing by their employment. 

At length the Motor Wagon Users' Association 
came into existence. Its membership is now upwards of 
three thousand. Every large concern in England using 
machines for the transportation of merchandise is proud 
to belong to the organization, so useful has been its work 
and so profitable are its discussions. Naturally such an 
organization could not overlook the delinquencies of the 
automobile club in its crude attempts to establish the 
value of power wagon trials, and as tests of this kind were 
arranged to take place next February the association 
politely informed the automobile club that before any of 
its members would consent to participate it would first 
be necessary for the association to formulate the rules 
under which the tests would be held. ' 

As a preliminary to subsequent joint action it was 
proposed by the association that the trials should be con- 
fined exclusively to actual commercial work and not, as 
heretofore, be mere displays in which vehicles carried 
bags of sand over measured courses and failed to en- 
counter any of the common difficulties of regular com- 
mercial service. 

In this emergency the pride of the club proved too 
great. Its executive committee voted to refuse permission 
for the proposed contest, whereupon the Motor Wagon 
Users' Association decided" that the sanction of the club 
was not necessary for the trials, and at last accounts was 
prepared to make shift without the patronage or influence 
of the club. 

Few will question the wisdom of the decision of the 
association, as it is plain that no self respecting body of 
business men could permit itself to be used as an advertise- 
ment for an institution whose functions are outside of 
and unrepresentative of that body's objects. However 
willing the association might have been to support the 
principle of a central authority on automobile matters 
generally, that willingness should not be exploited. 

The Automobile Club of Great Britain is not a whit 
more capable to administer public trials of power wagons 
than the Automobile Club of America. Both organiza- 
tions utterly lack the experience to make trials profitable 
to interested observers; both are essentially sporting 
bodies; both have shown gross incompetence in the con- 
duct of such trials of pleasure vehicles as are legitimately 
within their sphere of dominioa^^ j 
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As soon as it became apparent that tyranical rule 
was what the Automobile Club of Great Britain desired, 
rather than the furtherance of the economic principles 
underlying the use of the power wagon, the chairman of 
the Motor Wagon Users' Association addressed the fol- 
lowing communication to its members: 

I>ear Sir: — A somewhat grave situation has arisen between 
this Association and the Automobile Club in regard to the con- 
templated commercial motor vehicle trials. In April last I wrote 
to the Automobile Gub urging that there should be no further 
delay over the long-promised trials, and offering the assistance 
of this Association. The Club referred the matter of the trials 
to its technical committee, and a joint-committee composed of mem- 
bers of that technical committee and members of the committee of 
this Association, was eventually formed. A program of trials and 
rules was then drawn up by this joint-committee, and your repre- 
sentatives on that committee were fortunate enough to be able to 
arrange for the co-operation of two very large users — Messrs. 
Carter, Paterson and Co., and Messrs. Pickfords — who agreed to 
test, under service conditions a certain number of competing vehi- 
cles, for a sufficiently long period to prove their durability in 
regular work. 

Wlien the rules were printed in draft form and ready for 
approval, the chairman of the Automobile Club wrote to the 
chairman of its technical committee stating that the trials could 
' in no event be carried out by a joint-committee of the Automobile 
Club and this Association, and the practical result of this was 
that the chairman of the automobile Gub, while quite ready to 
accept the assistance and support of your committee, wished its 
effective share in these trials, which are obviously of such vital 
interest to members, to end with the preparation of the rules. 
In the hope of providing a solution which might be acceptable 
to all parties, and as proof of the conciliatory attitude which this 
Association desired to adopt to support the authority of the Auto- 
mobile Gub, a written application was made to the club for a 
permit to allow this Association to conduct the trials itself under 
the competition rules of the Club, but the club committee refused 
to grant this permit. 

The position in which your representatives on the committee 
of this Association were thus placed was held by them to be one 
in which they could not in any way look after and protect the 
interests of users of commercial motors, and as Messrs. Carter, 
Paterson and Company and Messrs. Pickfords stated that their 
offers would not hold good unless at least half representation cn 
any trials committee was accorded to this Association, I, after 
consulting and obtaining a unanimous vote of your committee, 
was instructed to inform the chairman of the Automobile Gub 
that the only terms on which this Association could co-operate in 
the trials were in accordance with the following clause, which 
was to be printed on the front page of the regulations : — 

"The following regulations have been prepared by a joint- 
oommittee of the Automobile Club and the Motor Van, Wagon, 
and Omnibus Users' Association, and the trials will be conducted 
by a joint-committee composed of equal numbers of the committee 
of both sides." 

This was refused by the chairman of the Automobile Club, 
who stated that a joint-committee to conduct the trials was out 
of the question. 

I send you this letter in order that I may learn whether the 
course that has been adopted by the conunittee of this Associa- 
tion meets with your approval, and whether you think we should 
take stei)S to carry out commercial motor trials on our own ac- 
count, independently of the Automobile Club. I should also 
value your views as to whether this Association gains by any 
connection with tlio Autoniohile Club of Groat Britain and Ire- 
hind in matters which cxclusi\ely concern business vehicles. 

(Sit^ncd) R. E. B. Crompton, 
Cliairman, M. \. W. O. U. A. 



It is confirmatory of this paper's opinion concerning 
the value of trials that the Motor Wagon Users' Associa- 
tion regards such contests merely as contributory proof of 
the durabihty of power wagons in regular work. The asso- 
ciation members, all concerns of wide experience, entertain 
not the slightest hope of proving the economy of the 
machines in such trials. They know but too well that 
economy can only be substantiated by actual service, and 
that its measure is great or small as abiHty in administra- 
tion is high or low. 

Is it necessary to add that every member of the 
]\Iotor Wagon Users' Association approved the action of 
its president and gave assurances that no encouragement 
would be lent to any body undertaking to conduct trials 
not governed by rules formulated by the association? By 
letter and interview many of the most prominent members 
of the association have pronounced the automobile club 
unfit to conduct such trials, pointing to its past achieve- 
ments in this field as evidence of its incompetence and 
grossly inadequate conception of what is called for in 
order to make them worth while. 

It is easy to see which way the wind is blowing. 
Trials of the future will be, as this paper has frequently 
contended, trials in actual service. They will be con- 
ducted by people who are competent to establish the value 
of the power wagon. They will be as nearly decisive in 
results as it is possible to make them. 



MOTOR MAIL WAGONS 

THE announcement that the government has decided 
to have the mail delivered to and from the sub-sta- 
cions here by motor car is gratifying. The general impres- 
sion has been that most of the mail has been delivered in 
ice wagons drawn by superannuated plugs that were candi- 
dates for clemency on the part of the Humane Society. 
If there is anything under the sun that will accelerate thq 
rapidity with which the mail is distributed, Kansas City 
wants it. The old ramshackle shed that has blurred the 
Grand avenue landscape for all too long is about to disap- 
pear. It is eminently fitting that it should be succeeded 
by something that belongs to the present century^ for the 
only good purpose it servecl was 'to link the present with 
the immemorial \>2LSi— Kansas City Journal. 



The Aurora, Elgin & Chicago Railway Co. has just 
contracted for two large automobile trucks which will be 
used in conveying package freight in the neighborhood of 
Aurora, 111. The company will undertake the express 
business in a modest way and develop it as fast as it can. 



Motor omnibuses are operating in San Francisco 
between the ferry and stations in the Western Addition 
and the Mission. 



The sum of $12,000 has been subscribed to operate 
a motor bus line through a populous district outside of 
Evansville, Ind. The route is twelve miles long. Two 
inacliines will make hourly trips. 
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Correspondence 

TAe editor invites correspondence on all subjects connected ivith the use or design of power wagons. No responsibility, 
however, %s accepted for the views expressed by correspondents. No letters from firms engaged in any branch of the power 
wagon industry, which may be regarded as m£re advertisements of tJieir products, will be publislud. However ^ as many of 
tJie most practical suggestions come from those engaged in the itidustry, tlieir communications upon matters of general i^ite* - 
est will be especially welcome. 



Functions of the Driver 

To the Editor — I was much interested in the remarks con- 
tained in your September issue concerning the functions of drivers 
of power wagons. I am not, however, a believer in locking up 
the engine and employing men as drivefs who know little or 
nothing about machinery. Such a practice may attract metropol- 
itan users of motor vehicles, since they can command the expert 
services of garage men in their own employ, or upon occasion 
summon to their aid the local commercial representatives of 
the establishment from which the machine was purchased. It may 
also appeal to motor wagon users in large towns where the same 
facilities are extended. But in small towns it could only result 
an more trouble than it is intended to avoid, as in case of an 
interruption to service the owiier would be compelled to wait for 
assistance that was not immediately forthcoming. 

I employ three power wagons, and it is my experience that 
each of my drivers manifest the keenest rivalry in effecting repairs 
and adjustments or in overcoming any road difficulty. These 
operators were formerly engaged as street car motormen. They 
are not automatons, I can assure you. Nor do I believe they 
are unrepresentative of American labor. 

To me it seems absurd to put dunces or idiots in charge of 
motor vehicles. Even if the engine was sealed and guaranteed in 
its efficiency it would require an intelligent driver to get the 
greatest service out of tires, axles, steering gear, wheels, springs, 
frame and other parts which are subject to wear and derangen?ent. 
I therefore favor the employment of drivers who oossess accom- 
plishments which will qualify them to efficiently care for the 
machines they operate. 

* I further contend that it is the duty of all power wagon 
users to become responsible for the skill of their drivers. Owners 
should not expect skilled drivers to drop from heaven. They 
should take pains to train them. But before this can be done 
there must be the competency to teach. All the ignorance is not 
on the side of the driver. 

EMPLOYER 

★ * ★ 

Who Should Conduct Public Trials 

To the Editor — Public trials intended to demonstrate the 
economy, reliability or durability of commercial motor vehicles 
should not be conducted by automobile clubs, which more and 
more are becoming organizations for the advancement of social 
interests. Neither should they be conducted by members of the 
trade. 

In my opinion such trials should be under the governance of 
a trade association. 

I do not favor public trials of commercial motor vehicles 
if they must be held under the same conditions and with the 
same management as heretofore. Past exhibitions have shown 
a lamentable lack of understanding on the part of the promoters 
as to what the public want to know. 

I should not be disposed to enter any public trials unless 
they were .so conducted as to actuall> establish the reliability, 
efficiency, economy and dural)ility of the motor vehicle. If, how- 
ever, these were to be demonstrated I most certainly think that 
public trials would be advantageous. I can see no reason why 
they should not be held in a way to insure these results. 

JAMES MACNAUGHTAN. 



Matters Not Determined by Public Trials 

To the Editor— We do not have much faith in the good that 
public trials of commercial motor vehicles are supposed to do. 
The buyers of motor wagons are not as susceptible to public 
opinion and general praise as the buyers of pleasure cars. In- 
vestigation of the former is carried out along much more business- 
like lines. It is generally true that buyers do not base their 
selection on what they hear, but rather prefer to have a personal 
investigation of their own and get direct proof by actual trials 
applied to their own business requirements. 

While public trials undoubtedly direct the attention of pro- 
spective buyers toward power wagons in connection with their 
own business, yet we do not believe they convince such people 
of the reliability of the machines. Nor do we believe that trials 
demonstrate reliability. The only test that does accomplish this 
result is actual service in business. Public trials most certainly 
do not determine the economy or measure the durability of motor 
wagons, for the most economical wagon in a test of this kind might 
very easily in the end turn out to be the most expensive when 
used in actual service. 

MITCHELL MOTOR CAR CO. 
* * * 

The Nigger in the Woodpile 

To the Editor — It is amusing to observe the space given by 
the daily press, and even by journals of scientific character, to 
th'e objections to motor buses in London. It reminds me of the 
absurd objections raised to Stephenson's proposed use of the locomo- . 
tive for passenger transportation. "The smoke and dirt will annoy 
everybody on the line; the noise of the machine will scare cows 
so badly that their lacteal functions will be arrested; if the cows 
get on the track how will the engine get out of the way?" These 
are specimens of the cavillings of that early period of railroading. 
A learned decision ended with this: "If the noise of the engine 
disturbs the cattle grazing in the lands adjacent to the wagon way 
so as to injure them with regard to their feeding, I think it 
may be considered .a nuisance." 

As suggested by the Chicago Chronicle, the onslaught upon 
the motor bus is urged by traction interests — they are the cattle 
of this age and are afraid their functions will be arrested by the 
progressive modern car propelled by a motor. 

T. A. JOHNSON. 



It is reported that the Austrian post office authori- 
ties have decided to introduce motor cars for the delivery 
of letters throughout the Empire. This will involve a 
purchase, in the first instance, of some 800 vehicles. 



The councilmen of Everett, Wash., are favorably 
impressed with the economy and advantages of the gaso- 
line motor fire engine, having already taken steps to pur- 
chase one. 



Motor buses in Paris earn $40 a day on an average. 
The average daily earnings of horse drawn buses in the 
same city amounts to no more ll^an $16. 
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Recording Spaces Covered; Ready For a Fare. Driver Turns a Handle and Fare Due is Recorded. 



Value of the Taximeter 

By Using the Instrument Motor Cab Owners Obtain Control Formerly Wanting 



OTHERS than the passengers who ride in pubHc ser- 
vice motor cabs have good cause for being thankful 
to the inventors of the ingenious device known as the 
taximeter.- The cab proprietor, once he has had ex- 
perience with the reHabiHty of the instrument, finds that 
it is indispensable in cstabhshing close harmony between 
himself and his operatives. He gets a discipline in the 
administration of his affairs which formerly was wanting. 

Aside from the fact that the work 'of the vehicle is 
precisely indicated and its earnings accurately computed 
by the taximeter, the owner is in position to exercise 
thorough control over the driver, the history of each 
day's work being epitomized in the registration of fares 
and mileage. The growing use of long-distance motor 
cabs makes administrative control of this kind all the 
more desirable. 

It is 18 years since the introduction of a really 
serviceable taximeter was made in Berlin. Since then the 
system has greatly developed, until today it is in use in 
over eighty cities and towns on the continent, and has 
brought a distinct and valuable advantage to the cab trade 
and the public wherever it has been established. In Berlin 
the system has been made compulsory. Its presence on 
hundreds of motor cabs in Paris, Berlin and other Euro- 
pean cities gives encouragement to the ho[)e that it will 
soon be a feature of similar vehicles in this country. 
New York, Chicago, Philadelphia and Boston have heard 



of it and will likely make it compulsory for cabs of all de- 
grees to be equipped with the instrument. , 

Undeniably the taximeter holds the balance in a 
perfectly even manner between cab driver, proprietor 
and the public. With its cheap initial fares and its low^ 
units of increase, coupled with a simple tariff, easily under- 
stood by the passenger, it has made cab riding an unmixed 
blessing. 

While driving, the taximeter is worked by one of the 
carriage wheels and while waiting it is driven by clock- 
work, but its operations can clearly be seen by a seated 
passenger throughout. The apparatus can be attached to 
any vehicle, and can be adjusted or detached in a few 
minutes. For fitting to wheels of different types, gear 
mechanism, contained in a special case, is provided, but 
the apparatus itself is entirely independent of the cir- 
cumference of the carriage wheel. The taximeter is en- 
closed in a metal case and completely protected against 
damp or dust. Its mechanism is inaccessible to in- 
competent or unauthorized persons. The apparatus shown 
in our illustration is that which lias met with such general 
success all over the continent, and which has now been 
adapted to meet the wants of the cab trade in London. 

The driver sets it in motion by means of a handle 
at the back. This handle is connected with a pivoted 
signal arm, which is in the form of a red metal flag dis- 
playing the word ''vacant," visible at a considerable dis- 
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tance. Owing to the automatic locking action between 
the signal arm and the handle, it is impossible to throw 
the taximeter mechanism out of gear without previous 
erection of the signal, and the mechanism cannot be re- 
started without, at the same time, lowering the signal. 
The only part within the uninterrupted control of the 
driver is the registering of the extra baggage or extra 
passengers. On turning a knob at the back the driver 
registers these, but this is only possible, however, after 
the apparatus has been set in motion. 

In London it is proposed to have two tariffs — one 
for outside and another for inside the radius. This is 
provided for by simply turning the handle again, the driver 
causing the apparatus to register at the higher rate. The 




Signal Arm Depressed. 

tariff-changing device influences the indicating mechanism 
in such a manner that, the higher the tariff, the indicating 
mechanism is advanced in proportion, and, therefore, the 
higher the fare (Jisplayed. The fare, however, is only 
affected by the higher tariff during the drive, and not 
while waiting. When the vehicle stops the clockwork 
takes up the tale and to ensure that the passenger has a 
speedy completion of his journey the taximeter is so con- 
structed that, if the carriage proceeds more slowly than 
the legal limit the clockwork, which is continually in 
motion, will increase the fare in just ratio. 

Besides the indicator for the passenger, there is a 
register for the cab proprietor, which enables him to 
control the daily receipts of the driver, the receipts under 
the heading ^'extras," the number of engagements, and 
the tot^l number of miles covered by the vehicle. 

The annual expense of hiring a taximeter is about 
$40 per annum per vehicle. 



After a year's experience with motor omnibuses, one 
of the largest concerns in London which, though employ- 
ing a great many machines, is still compelled to operate 
some of its horse-drawn buses, found that its yard 
expenses has been reduced $9,480, while its maintenance 
expenses had been reduced $90,192. 



MOTOR CAB FARES 

MUCH indignation has been aroused among the owners 
of motor cabs in Berlin by the town council declin- 
ing to permit a higher rate to be charged for taximeter 
motor vehicle service than for horse cabs. 

It was proposed that the following fares should be 
changed : Horse cabs, 70 pfennigs for 800 meters, 10 pfen- 
nigs for every additional 400 meters; benzine or alcohol 
cabs, 70 pfennigs for 300 meters, 10 pfennigs for every ad- 
ditional 300 meters; electric cabs, 80 pfennigs for 600 
meters, 10 pfennigs for every additional 300 meters. 

The proposal was not accepted and so in future the 
fare for cabs of all kinds will be 50 pfennigs for the first 
800 metres and 10 pfennigs for every additional 400. This 
tariff is for two persons. The council would not increase 
the fares for electric cabs, which are run on a two-person 
basis of 80 pfennigs for the first 800 metres and 10 pfen- 
nigs for every additional 400 metres. For waiting, the 
tariffs are 1.50, 2 and 3 marks per hour for horse, internal- 
combustion, and electric cabs, respectively. 



SPECIAL ARMY REPAIR WAGON 

WHO wants to build a motor repair wagon for the 
ordnance department of the army, fitted with a 
30 hp. air-cooled engine, with fuel and lubricating oil 
supply for a 300-mile run, six-inch iron or wood 
tires, maximum speed of 12 miles an hour and weigh- 
ing not more than 4,500 pounds unloaded nor more 
than 8,000 pounds loaded? 

The department stands ready to buy such a ma- 
chine without the formality of bids. Other features 
to be incorporated in the wagon are : it must be of stan- 
dard gauge — 56 1-2 inches; be able to run on railroad 
tracks and follow artillery anywhere, have superior hill- 
climbing capacity and an ability to extricate itself from 
mud wallows by connecting its power plant to an im- 
moveable object. The vehicle is to transport all tools 
necessary for the smith, the wheelwright and the har- 
ness maker in addition to a small lathe, a grinding ma- 
chine, a drill press and a forge. If used as a tractor the 
vehicle must be able to pull a four-ton load over roads 
which ordinarily require the use of eight horses. Rear 
wheels must be 48 inches in diameter and front wheels 
40 inches. 



A PECULIAR FIRE 

THE flooding of a carbureter recently led to a fire 
which completely destroyed a motor bus. Ignition 
on this machine was obtained by means of a high tension 
magneto placed on a platform close to the carbureter. It 
IS believed that an extra hot "short" caused the escaping 
gasoline fumes from the carbureter to ignite. Placing the 
magneto on the other side of the machine would have 
prevented such a disaster. 



The municipal electric ambulances employed in Lon- 
don may be called from any one of fifty stations which are 
distributed over the city and resemble fire alarm pillars. 
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Modem Fire Vehicles 

Slow Horse Drawn Apparatus Being Rapidly Superseded by Motor Driven Machines 



WE have taken the oil fired steam motor fire engine 
as the basis of our calculations because it is the 
oldest type of motor fire engine and, generally speak- 
ing, the most expensive. Other types of motor fire- 
engines are driven by electrical motors on the road 
wheels, but by steam for the pumps ; by gasoline motor 
for both road wheels and pump; and by gasoline or 
electric motor drive to the road wheels, but steam en- 
gine for the pump. The total outlay on a motor fire- 
engine will amount in ten years, exclusive of the cost 
of actual operation at fires, to : 

Cost of Operating Motors 
Original cost of 500 gallon steam motor . . $6,000 
Ten years' maintenance 16,060 



$22,060 

The extra efficiency for fire-fighting by motor 
costs $61 per year on the foregoing basis. This small 
figure, however, is turned into an actual gain financially 
as well as in fire-fighting efficiency if it is considered that 
although we have not given the motor the benefit of any 
economy in operation charges, there is the saving of 
men's time at the fire, time which, as we have already 
mentioned, would with horsed vehicles be wasted in 
watching the animals or taking them home. In the event 
of a big conflagration the horsed fire-engine is helpless 
if the horses have been taken away and sudden emer- 



gency renders it necessary to either advance nearer to 
or withdraw from the fire. The motor is seldom in dan- 
ger at a fire, for it can be reversed or got out of harm's 
way, or if circumstances demand, it can be taken up 
closer to the scene of action. 

It may be argpied, notwithstanding the majority of 
fire departments contract for the hire of horses instead 
of purchasing them and keeping them on their own 
premises ready for a call, that we have not allowed for 
the reduced cost of maintaining a fire engine by hiring 
horses. The best commentary on such an objection is 
afforded by the following statistics drawn up by the 
Chief Officer of a foreign fire brigade: 

Table A 

Comparative Cost of Operating a Horsed Eire Engine and Escape and a 
Motor Fire Engine and Escape — ^Hired Horses 

Honed Motor 

Initial cost of appliances, horsed, $3250 

Capitalized at 10 years $ 400 

Initial cost of appliances, motor, $9000 

Capitalized at 10 years $1125 

Contract for hire of horses 1350 

Repairs to harness, etc 50 

Extra wages to motor driver, etc 250 

I'pkeep, oil, lubricating, tires, etc 500 



Annual expenditures $1800 $1875 

As this table was based on the amounts of the 
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present contracts for the hire of horses, which were sub- 
ject to short notice and could not be regarded as per- 
manent, the fire chief preferred in his official report to 
his council to supplement the foregoing table with an- 
other estimate for the comparison of the expenditure, 
viz: 

Table B. 

Comparative Costi of Operating One Horsed Fire Engine and Fire Es- 
cape and One Motor Fire Engine and One Fire Escape- 
Horses Owned by Fire Department: 

Honed Motor 

Initial cost of appliance, capitalized as 
before ...» $ 

Stabling for six horses, capitalized at 30 
years 

Cost of horses capitalized at six years 

Cost of harness capitalized at ten years 

Keep of six horses $1,200, less use for 
Council work, $600 

Two coachmen and lad $1,000, less use 
of services in cleaning station 
and gear $500 

Wear and tear of harnesses, insurance 
of horses, etc., 

Two motor drivers $1,000, less service 

in cleaning and acting as firemen.. 750 250 

Upkeep of motor, oil, tires, lubrica- 
ting, etc. 500 



80 $ 225 

160 

425 

45 

600 



500 



250 



Annual expenditures, $2380 $1875 

It will be noticed that under table A, the cost of 
operating a horsed engine and a horsed escape is given 
at $35 less than our esimate for keeping a horsed fire- 
engine only, although in our estimate the horses are re- 
garded as belonging to the fire department while in the 
latter case they are hired. 

In table B the cost of keeping the horsed engine 
and horsed escape is $545 higher than our estimate for 



a horsed engine only, and this sum represents the ap- 
proximate extra cost of keeping an escape with the en- 
gine. 

The cost of maintaining a motor fire-engine we 
give at $1,606 per annum. The brigade fire chief al- 
ready referred to reckons that $269 more will not only 
maintain a motor fire-engine and a motor fire escape 
but operate them as well. All our figures, therefore, 
are shown to be over rather than under results from ac- 
tual practice. 

Some fire departments are so convinced that the 
only proper method of getting fire vehicles to the scene 
of a conflagration is by using mechanical means of pro- 
pulsion that they are discarding all their horsed ma- 
chines. Vienna, for instance, has decided to re-equip 
its professional fire fighting department as well as its 
volunteer auxiliaries entirely with motor fire appliances. 

Vienna Sets the Pace. 

The municipality of Vienna has undertaken the 
most important work ever devised in the fire fighting 
world by this decision. An order has already been 
placed for 53 electric motor chemical fire engines and 
vehicles to replace the horsed chemical engines and ve- 
hicles of its brigades. At the moment no decision has 
been arrived at as to what shall be done with thei horsed 
fire-engines and horsed mechanical escapes, butiif they 
are not adapted to mechanical propulsion they will 
doubtless be entirely replaced by motor vehicles. Sev- 
eral have already been superseded by motor machines. 
There are two opinions as to the best method of propell- 
ing a steam pump, one favoring steam and the other 
electricity. The general opinion of the firemen is in 
favor of steam, although it was not until exhaustive ex- 
periments and inquiries had been made that the Vien- 
nese decided to purchase the 53 electrics. The experi- 
ments demonstrated the economy of the electric motor 
when applied to first-aid fire service vehicles. The mo- 




Gasoline Fire Engine, With Kscape, Used In Nancy, Prance. 
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tors were ready for use before the echo of the fire alarm 
had ceased. 

The Viennese firemen have always been noted for 
their smartness, but especially for their up-to-dateness. 
About eleven years ago all their manual fire engines 
were replaced by horsed chemical engines and more re- 
cently the hand raised fire escapes were replaced by 80 
foot pneumatically raised ladders. Such wholesale re- 
placements of course meant the sale or relegation to 
the municipal scrap heap of the old appHances, but the 
powers-that-be have never regretted the temporary loss 
of money thereby incurred. They were more concerned, 
even if there had been a promised total loss financially 
on the discarded machines, in preserving life and ren- 
dering their city safe against such catastrophes as visit 
imperfectly protected cities or areas, and of which the 
world has had fatal demonstration during the past three 
years or so. 

Motor Vehicles Will Pay For Themselves in 11 Years 

That this huge order for 53 motor fire vehicles will 
save Vienna life and money is apparent from a consid- 
eration of the fire brigade budget, .by which the outlay 
is sanctioned. At present the particular service to be 
be taken over by the motors costs something more than 
$16,000 yearly over and above what the estimates pro- 
vide for by the electrics, the total capital expenditure 
on them being $177,080. Eleven years* savings of $16,- 
000 will amount to $176,000, more than sufficient with 
interest to repay the loan for purchasing the new ma- 
chines. 

Berlin's Motor Fire Engine 

Early this year the Berlin Schoneberg fire bri- 
gade got a steam motor fire engine having two 25 hp. 
engines in front of the vertical boiler, and these are used 
for driving the road wheels. The speeds attainable are 
between 25 and 35 kilometers per hour. Artillery type 
road wheels are fitted with solid rubber tires. The rear 
wheels are 60 inches in diameter and the front wheels 
36 inches in diameter. Accomodation for six or seven 
firemen is provided, together with ample room for ex- 
tinguishing paraphernalia, the total loaded weight of the 
vehicle being 4,500 kilograms. Two brakes are provided, 
one for general use being operated by hand lever, and 
the other for emergencies by steam. The steering is on 
the Ackerman principle, self-acting and absorbing all 
shocks from inequalities of the road. 

This machine did remarkably well on a reliability 
trial at delivery. The distance traversed was 225 kilo- 
meters from Bantzen to Schoneberg, inclusive of some 
detours. Two days were occupied on the trip. An av- 
erage speed of 24 kilometers per hour was maintained 
throughout the journey, but if the halts are eliminated 
the actual speed comes out much higher. The total con- 
sumption of water was 42 litres ; petroleum 560 litres. 

London Soon to be Without Horses 

The London fire brigade hopes soon to be able to 
do almost entirely without horses. It is now making 
experiments with a view to converting its horsed steam 
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fire engines to automobiles. The system is a German one 
and consists in taking away the two front wheels and 
axles of each horsed engine, and substituting a single 
wheel driven from the existing pumping engine. Sev- 
eral fire engines converted in this way are running suc- 
cessfully in Germany, and the London experiment is 
being watched with great interest accordingly. 

Already, however, London possesses several mo- 
tor fire vehicles. Three are in use at the brigade head- 
quarters and other central stations. They have given 
such great satisfaction that another has been ordered 
in addition to three motor escapes. One of these latter 
has already been delivered to keep company with an- 
other motor escape of a different type in the service of 
an outlying district of the fire department. It was the 
work of this first motor escape belonging to the London 
fire brigade which decided the authorities upon getting 
three more, not exactly of the same pattern, l)ut built 
to the design of the chief officer, Captain Hamilton, 
late of the British navy. All the London firemen arc 
navy men. The new vehicles will coml)inc with the es- 
cape a GO gallon copper cylinder carried at the rear and 
fitted with a hose reel behind the driver's seat. This 
vessel contains only pure water, but two small cylinders 
of compressed air are connected to it so that on arrival 
at a fire high pressure can be turned into the cylinder 
to eject the water through the hose. The hose reel has 
a hollow spindle so that the water being taken at one 
end passes into the hose and is delivered at the jet, no 
matter whether the hose is wholly or only partially un- 
bound. For use with hydrants a full sized hose is car- 
ried and stored with ordinary steam fire engine hose 
and utensils in a special box. The vehicle, therefore, 
acts as escape, first aid engine and hose tender to 
steamers. 

London's Motor Escape 

The London motor fire escape is of sHding car- 
riage pattern having all the ladders trussed with steel 
tubes. Fully extended the ejpape is 55 fe^t long. Trun- 
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nioTis at the rear of the vehicle carry it when traveling, 
but it can be detached if necessary and run indepen- 
dently should narrow streets with sharp turnings have 
to be negotiated. When detached from the motor car- 
riage the escape of course is wheeled by hand almost 
upright. The locomotive power is supplied by a gaso- 
line motor having four water cooled cylinders. The hp. 
developed is between 40 and 50. Magneto and accumu- 
lator ignitions are provided, the engine power being 
transmitted by an internal cone clutch to a differential 
transverse countershaft, and then by a chain to each 
road wheel. The two brakes are fitted, one on the dif- 
ferential countershaft and the other on drums on the 
chain rings on the rear road wheels. Any ordinary 
hill was taken at .20 miles per hour on the test run of 
the three machines under order. 

There are seventy-eight horsed fire-engine vehicles 
and ninety hose-carts still to supersede in the London 
fire brigade alone, irrespective of the outlying borough 
fire-brigades of greater London, before the metropolis 
can be quite said to be up to the times so far as fire 
services are concerned. The near future, however, will 
show that the London brigade is fully alive to its re- 
sponsibilities. 

American Motor Patrol Wagons 

Several American fire brigades have been supplied 
with motor fire patrol wagons. The work of these ve- 
hicles consists in attending fires in their districts with 
the object of protecting merchandise and other goods 
from ruin by w^ater, fire or smoke. The patrol wagons 
carry a large quantity of tarpaulins for this purpose as 
well as a dozen men on each vehicle to do the work. In 
Chicago there are about eight fire patrol companies 
scattered throughout the city. Heretofore horsed wag- 
ons have been used on this work; but there is little doubt 
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that they will presently be entirely superseded by mo- 
tors. One patrol wagon driven mechanically will do 
the work of three wagons drawn by horses besides sav- 
ing about ten seconds or more of valuable time at start- 
ing and getting to the scene of the outbreak of fire 
anywhere from five to twenty minutes before the horses. 

Gasoline Tri-Cars in Hamburg 

Hamburg' was probably the first city to provide its 
firemen with gasoline tricars of three hp. for first aid pur- 
poses. On receiving an alarm two firemen mount the 
machine and start off at once to the call where they di- 
rect operations with such appHances as may be at hand 
until an engine arrives. In this way many conflagra- 
tions have been suppressed in their beginnings and val- 
uable property saved. The presence of the firemen 
calms the excited persons whose premises may be alight, 
and much ignorant bursting of doors and smashing of 
windows to let the smoke escape, but in reality creat- 
ing a draught to fan the flames, is prevented. Besides 
occupying little space the tricar has a speed which per- 
mits it to worm through traffic and arrive at a fire much 
quicker than any other vehicle. 

Electric Fire Apparatus in Paris 

Paris possesses an" electric motor hook and ladder 
fire wagon carrying six men and first aid appliances, 
ladders, ropes, nets, a reel of hose, etc. The electrical 
ladder is hoisted perpendicularly by means of a motor 
windlass. The electrical ladder forms the chief feature 
of the motor carriage which, witH the two ladders, 
weighs 9,150 pounds. In addition to this machine Paris 
has also several motor first aid engines consisting of 
water cylinders and hose reels which operate in much 
the same way as those on the London fire-motors al- 
ready described. 

Hanover's Electric Hose Wagon 

Hanover, after a very short experience with a 
motor fire engine, decided on the purchase of as many 
as might be necessary to bring its chief station up to 
date. The Lolmer-Porsche electric hose wagon in par- 
ticular is very popular in Germany. This machine is 
propelled by two electric motors driving the steering 
wheels, the current coming from a battery of 84 cells 
carried beneath the firemen's seats at the rear of the 
driver. This battery enclosure permits of four men 
riding on each longitudinal seat. Three more men can 
ride on the rear step and one, in addition to the driver, 
on the front seat. Any reasonable amount of hose is 
carried. The carrying of an ordinary fire escape or lad- 
ders is made possible by an iron frame-work behind the 
front scat and another at the back, on which the lad- 
ders rest, being sufficiently high to clear the men's 
heads. 

Glasgow's Remarkable Vehicle 

Pushful Glasgow has recently invested in a motor 
chemical fire engine and a motor turntable fire escape 
and water tower. The former has been designed to meet 
the requirements of the fire chief for a vehicle which 
can reach the scene of an outbreak of fire with the least 
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possible delay, and when there cope with the fire in its 
early stages and hold it in hand, if not extinguishing it, 
before the powerful but slower traveling pump arrives. 
In Glasgow a horsed fire-engine going to a fire only 
one mile distant from the fire station required five min- 
utes to make a mile trip and the chemical motor at 20 
miles an hour needs but three minutes — only the sav- 
ing of a few minutes, but in a city like Glasgow, with 
its dense population and narrow streets and huge build- 
ings, this 120 seconds may decide the fate of scores of 
human lives and much property. The motor chemical 
fire engine is equipped with a 50 gallon chemical cylin- 
der sufficiently large to extinguish 70 or 80 per cent, of 
fires provided it is on the spot in time. The locomotive 



operating cast iron blocks expanding inside the chain 
rings on the road wheels, is manipulated by a foot pedal, 
and is compensated so that the braking effect is equalized 
on both chain rings and no skidding may be set up by an 
unequal retardation of the road wheels when the brakes 
are applied. 

It is not generally recognized that unequal braking 
of the road wheels of a vehicle sets* up a differential action 
and gives the vehicle a tendency to skid on the side op- 
posite to that on which the road wheel is permitted to run 
fastest. Many accidents and collisions have occurred by 
bad non-compensating brakes on vehicles which have been 
pulled up suddenly in traffic and, overcoming the steerage, 





Gasoline-Electric Motor Turntable Fire Escape Used In Glasgow. 



power is provided by a horizontal 4-cylinder 24 hp. 
gasoline motor. The frame is built of channel steel with 
stiff gusset plates and transverse members to reinforce 
it. The wheel base is 9 feet 6 inches. The motor is be- 
low the frame. Solid rubber tires are used on the rear 
and pneumatic tires on the front road wheels. These 
latter are artillery pattern, the rear being 40 inches 
and the front 36 inches in diameter. 

Special Features of Construction 
The axles of the Glasgow chemical motor fire engine 
are fitted with plain phosphor bronze bearings, each axle 
being of special steel. The wooden wheels are reinforced 
with wire spokes in order to strengthen them and obviate 
any risk of collapse by side strain caused by side slips, 
collision with curbing, or taking corners at high speed. 
Two very efficient brake systems are provided. One, 



have swerved with g^eat force into some obstacle or vehi- 
cle. 

The side brake lever on the Glasgow motor fire 
engine brings into action brake bands on drums on the 
chain rings. 

Brakes Should be Pedal Operated 

It would be better if on a fire* engine all brakes were 
pedal operated in order to leave the hands of the driver 
entirely free to steer. Fire engines travel in congested 
traffic and in the open country at a higher speed than any 
other vehicle in similar conditions of traffic, and it is ex- 
tremely dangerous for the driver to take his hand from 
the steering wheel to apply the brake when rotmding a 
corner at 20 miles an hour or pulling up among a con- 
glomeration of other vehicles at 30 or even 15 miles an 
hour. A steering wheel is easily controlled, but the in- 
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stinct of human nature is to take the eyes for a moment off 
the road and glance at the brake lever. A moment's 
inattention may cause the machine to wreck itself. 

The gasoline tank of the Glasgow chemical fire 
motor is of copper and has a capacity of 10 gallons. The 
total load capacity of the vehicle is 2,500 pounds, the 
weight of the vehicle being 2,000 pounds. 

Gasoline-Electric Turntable Fire Escapes 

The other motor fire vehicle owned by the Glasgow 
corporation is a 30 hp. gasoline-electric turntable fire es- 
cape and water tower. There are quite a number of 
machines of this type in use on the continent. The motor is 
the ordinary vertical gasoline type fitted with magneto 
and accumulator ignition. As will be seen from the ac- 
companying drawing, the motor is mounted on vertical 
brackets bolted to a secondary frame just inside the main 
frame. The crankshaft of the motor is coupled to a 
d}iiamo mounted also on the secondary frame in a position 
just over the front axle. Front wheel driving is used. By 
the front wheel system of driving practically all tendency 
to skid is avoided and the maximum efficiency of the power 
plant is obtained for really tractive purposes, all the power 
developed being used in pulling the vehicle instead of pro- 
pelling it. It requires quite 10 per cent more power to 
propel a vehicle than to pull. 

The dynamo of the Glasgow motor escape drives 
two motors fixed on opposite sides of and beneath the 
front of the frame. Each motor is geared to and drives 
a front road wheel. The pinions of the motor are meshed 
with internal gear rings on the road wheels slightly be- 
low the centers of the wheels. In this way the forward or 
near side motor pulls its road wheel downward and 
forward, and the rear or off-side motor pulls its road 
wheel upward and forward — the two motors in combina- 
tion, giving a continuous pull to the vehicle without a dead 
point anywhere. By a reference to the elevational drawing 
it will be seen that the near side or forward motor is sit- 
uated in front of the front axle and the off-side or rear 
motor just behind the front axle. A close examination 
will also show that the motors are suspended by semi- 
eJliptic horizontal brackets from the front axle. The 
brackets are suitably stayed to keep them perfectly rigid 
with the axle, but the motors, it will be noticed, rest by 
L'gs between coil springs on the bracket suspension rods. 
T«i this way the motors have a vertical and downward 
movement sufficient to take off all road shocks. The 





Eirttric Chemical Engine. 



Electric Fire Escape. 

driver sits in front of the dynamo. The gasoline tank is 
positioned beneath the motor at the drop in the frame. 

The frame has a deep drop in it behind the gasoline 
motor in order to permit the escape, when fully extended 
and upright, to sweep over the lower part of the frame 
without obstruction when being turned. The turntable is 
perfectly free to move circularly in any direction. No 
gear is used to turn the escape tower, as it is provided 
with ball bearings on which to run. A special releasing 
gear is provided for unlocking the ladders from a travel- 
ing position, and by the same action taking the weight of . 
the whole machine off the rear springs. Twenty seconds 
only are required in which to fully extend the escape. 
This is a faster operation than is possible with other sys- 
tems. The machine is an ideal escape, bridge, and water 
tower combined. It can reach the scene of a fire while 
ordinary escapes are getting under way. Constant super- 
vision in the engine houses or at fires is also unnecessary, 
every fireman being occupied in fighting the conflagration. 
The vehicle has a full half-lock and is consequently ex- 
tremely handy in traffic. A patent controller is provided 
to regulate the speed forward in four changes up to 20 
miles an hour, with reverse on two speeds, and electric 
brake. 

South African Motor Fire Engines 

Capetown possesses two steam motor fire engines as 
well as two gasoline vehicles. The steamers are similar to 
four owned by Liverpool, three owned by London and 
several owned respectively by Edinburg, Cardiff, Ports- 
mouth, Plymouth, Yarmouth, Brighton, and other fire 
brigades in England, Egypt, Burmah, India and Australia. 
The frames of these vehicles are either of channel or 
1-section steel. Wheels are of artillery type. Solid rubber 
tires are usually fitted, single in front and twin on the rear. 
The carriage is mounted on elliptic laminated steel springs 
with wrought iron axles. Of the four motor ftre vehicles 
possessed by Capetown one is an oil-fired steamer of 300 
gallons capacity. It cost $4,750. Another is an oil-fired 
steamer of 800 gallons capacity, with steel tires, costing 
$8,750. The larger sized pump will throw a jet nearly 200 
feet high. 

The third Capetown fire motor is constructed for 
tender work. It is, however, of 12-16 hp. only, as the 
chemical cylinders are omitted and there is consequently 
less weight to carry. The reel is capable of holding 2,000 
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feet of hose which can be used on hydrants or the steam 
n^otors when they arrive. The extincteurs hold a small 
fire in check until the hydrants or steamers get to work. 
The long length of hose makes the vehicle peculiarly suit- 
able for country fire brigade work where water often has 
to be pumped a considerable distance. The hose sections, 
of course, have to be unrolled before they can be used, as 
they are full canvas size — only the chemical hose reels 
are capable of working with the hose unwound. 

Capetown's Latest High Speed Machine 

The latest acquisition of Capetown is a complete 
chemical fire motor of 35 hp. and combines with the chem- 
ical cylinders the duties of hose tender with ladders and 
other life saving apparatus. The gasoline motor is of the 
four cylinder vertical type with double ignition, electric 
and high tension magneto. No governor is used, as the 
gas is throttled when the clutch is released. It is fitted 
with artillery type road wheels and solid rubber tires. On 
the road the speed of the vehicle is from 30 to 40 miles 
per hour. The hose tender carries 1,000 feet of 2 1-2 inch 
hose. The usual complement of men with drivers is seven, 
but there is room and power enough for a dozen men. 
Cost of Motor Fire Pumping Engines 

The price of motor fire pumping engines varies with 
their capacity and auxiliary appliances. The 300 gallon 
vehicles, fitted with steel tires and coal burning furnace, 
cost $4,220, with oil burner, $4,750, and with solid rubber 
tires, $5,000. Engines with a capacity of four, five or six 




Capetown Gasoline Hose Wagon. 

hundred gallons per minute pumping capacity cost $250 
more under each of the foregoing categories for every 
hundred gallon increase. Engines with one thousand gal- 
lons capacity, coal burning furnace and steel tires, cost 
$10,250, with oil furnace and steel tires, $10,750, with oil 
furnace and solid rubber tires, $11,250, and with oil fur- 
nace and wrought iron instead of wood wheels and iron 
or steel tires, $11,375. 

Electric First Aid Fire Vehicles 
British and continental fire departments are being 
supplied with first aid electrically driven fire vehicles. The 
storage batteries of these vehicles are placed in front. The 
number of cells used is 80, giving a running capacity of 
30 miles. It is seldom, however, that this distance has 
lo be covered in a single fire call, so that there is no risk 
of the vehicle not being able to reach a fire. The batteries 
are connected to two electric motors, one on each side of 
the front wheels in much the same way as are the motors 



on the Glasgow motor turntable fire escape. There is, 
therefore, a direct drive on each front wheel, as the motors 
work independently of each other and do not require that 
any compensating or differential gear be fitted to the vehi- 
cle. Each motor accommodates itself to the circle of 
travel and tractive resistance. In the case of a collision or 
injury to either of the motors, the other at reduced speed 
will carry the machine to its destination or home. 

The steering and control of the electrical vehicle is 
very simple. Immediately under the steering wheel, fitted 
to a vertical steering pillar, is the controller handle which 
moves on a semi-circular gauge and operates five speeds, 
two brakes and tw^o reverse movements. A mechanical 
brake is also provided and is worked by a second man on 
the front seat. The use of this brake automatically cuts 
off the power current. Two recharging plugs are carried 
The estimated cost per mile run is 5 cents. 

An electric fire motor is in use in Vienna which has 
run 3,000 miles during the past three years and the fire 
chief considers the batteries will run another 3,000 miles 
before they will require renewal. 

(To be Continued) 



MOTOR PLOWS 

ALTHOUGH the motor plough examined by leading 
Egyptian agriculturists on Boghos Pasha Nubar's 
land gave a surprising performance, particularly on dry 
soil, in which by an ingenious combination of the blades 
it mixed manure while simultaneously ploughing up the 
earth, it would be interesting to know the real origin of the 
machine. Boghos Pasha Nubar is said not only to have 
invented, but also to have constructed it. 

Though his excellency may have mechanical talent, 
there can be little doubt that this apparently successful 
application of motor power to a complicated system of 
rectangular shares and blades, cutting and winding in 
rotary motion through the ground, its first passage over 
which is said to equal the second application of the 
ordinary steam plough, must have originated wholly in 
construction, and partly in design, in a European engin- 
eering shop. 

Boghos Pasha Nubar visited Italy some time ago. 
From the notices appearing in the German press, how- 
ever, it looks as though Germany is the true birthplace 
of the machine. 

Time will prove whether the operation of plough- 
ing a 12-foot belt over 6,739 meters of ground in one hour, 
20 centimeters in depth, and with a consumption of 100 
kilos of fuel for every 0.4 hectare ploughed, will be re- 
peated on sodden land in the wet season. On this depends 
whether the machine is to remain the hobby of a million- 
aire, or is to supplant the motor ploughs and diggers now 
being so extensively used by Egyptian landowners. 



A I'>cncli concern making a specialty of electric cabs 
states that it has in hand at the present moment orders for 
817 vehicles fitted with taximeters, 530 of which are in- 
tended for shipment to London, and the remainder for use 
in France. 
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Care and Maintenance 

Tips to New Drivers and Caretakers About Things Likely to Escape Their Attention 



CHAINS seldom receive the care they deserve, and 
as a consequence work less freely and are less effi- 
cient in transmitting power than would be the case ii 
they were properly lubricated and looked after. A chain 
should be always free and supple, and to preserve it in 
such condition it is necessary to lubricate it freely when 
in work and position, to keep it very clean, to remove 
all mud, and prever.t rust by rubbing with a rag smeared 
with vaseline, or soaked in gasoline. A good method 
of lubricating a chain is to dismount it, roll it up upon 
itself, and place in an open flat pan deep enough to allow 
of it being covered with melted vaseline, the pan being 
placed over a fire for the purpose of liquefying the lubri- 
cant. It is hardly necessary to suggest that the chain 
should be thoroughly cleaned from all dirt and dry grease 
in a bath of gasoline before it is simmered in the liquid 
vaseline. Having allowed the chain to stew for some 
time, the pan should be removed from the fire and its 
contents allowed to cool. When taken from the pan, 
the superfluous grease only should be wiped off. This 
method will introduce lubricant between every frictional 
part of the chain, and is the only method by which un- 
protected chains can be made to run satisfactorily. 

Driving Round Curves 

Corners should be taken slowly. If taken fast the 
centrifugal force tends to make the wagon proceed in a 
right line tangential to the curve and further causes the 
rear wheels to thrust outward against the road surface, 
and sometimes to slide perpendicularly in the direction 
in which the wagon is moving. At such times all the 
weight of the vehicle is sustained by the two outside 
wheels, and a considerable thrust is therefore sustained 
by them. This thrust, if the road be dry, is counteracted 
thereby, and the stress of such counteraction is borne 
entirely by the tires. Further, when rounding bends of 
any severity it ^s always advisable to declutch, and round 
the curve running free, for then not only is the additional 
driving strain taken off the tires, but the differential 
gear is relieved of a stress which it would otherwise have 
to sustain at an undesirable moment. 

Parts that Require Attention 

Though certain parts are out of sight they should 
not be out of mind. Nuts and pins do not loosen and drop 
off all of a sudden ; their defection is the result of contin- 
ued vibration, as a rule, and they start and turn or loosen 
very slowly, probably taking as much as a fortnight's 
constant running in some cases to get to a point where 
they finally drop off and cause trouble. Occasional in- 
spection with a wrench will do much to avert involun- 
tary stoppage. This is particularly true of the cardan 
shaft. It is seldom looked at except when the body 
happens to be removed for other repairs, but the occa- 
sions on which it has been at fault are sufficiently numer- 
ous to make it a wise plan to feel its joints from time to 



time and see if they have developed too much play. Also 
see whether the shaft is still in line or if it has sprung 
just enough so that with a few months' wear it will ruin 
the bevel pinions. 

How to get the Best Work out of a Motor 

Here are three good fundamental rules for getting 
the best work with the least consumption out of your 
engine : 

1. Drive with ignition advanced to the utmost 
short of getting engine knock. 

2. Admit as much air to the carburetter as possible 
short of getting misfires. This, of course, only obtains 
with carburetters in which the air supply is controllable. 

3. Never let the engine run hot or in want of the 
proper supply of lubricating oil. 

Rain Water for Cooling 

The kind of water used in the cooling system is a 
matter of greater importance than is apparent at first 
sight. There is always more or less evaporation going 
on, and if the engine happens to run hot the water boils 
more or less actively. If it be of a mineral nature there 
will be a considerable deposit in the radiator and the 
other m-etal parts of the system at the end of a season's 
running. If it be available it is advisable to use rain 
water for this purpose. 

Use of the Brake 

The highest efficiency of the brake is reached at 
the point which will stop short of causing the wheels to 
slide without turning. Tires suffer severely from the 
friction with the road. Moreover, as soon as the wheel 
begins to slip the braking action is considerably lessened, 
and there is a strong tendency for the rear wheels to 
slew around sideways. The pressure required on the 
brake varies with the speed, for the Reason that the higher 
the speed the smaller the coefficient of friction in the 
brake. 

Abuse of the Engine 

Racing the engine is one of the unnecessary abuses 
to which many wagons are subjected by careless or ig- 
norant drivers. The practice of withdrawing the clutch 
without throttling or retarding the spark ; of letting the 
machine stand with motor operating; of using the 
low gear with the motor turning over at top speed when 
a higher gear could be used with a little careful handling 
— these things take more out of a wagon than many miles 
of ordinary road work, not to mention the waste of fuel 
they imply. 

When Gears Grind 

If the grinding of gears comes on by degrees in a 
wagon ordinarily well behaved, it is an indication that the 
gear shaft bearings have been cut so that the shafts are 
badly out of line. Trouble of this sort should be investi- 
gated at once, as nothing will wear the gears so fast as 
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to mesh improperly. Sometimes, however, the trouble 
is due simply to the change of ratio between adjacent 
gears being too great, so that the difference in pitch- 
line velocity is greater than can be overcome by forcing 
the teeth of the gears together. Trouble of this sort is 
more apt to show itself in changing from first to second 
speed. In changing from a lower to a higher gear, it is 
evident that the effect of the change is to reduce the 
speed of the engine and increase that of the wagon, and 
the same change must be impressed on the gears con- 
nected respectively to the clutch and to the rear wheels. 
Instead of simply unclutching and shifting the gears from 
the first to the second speed position, retard the speed 
of the engine when the gears are disengaged, and if be- 
fore the wagon has time to slow down we impress the 
same change of speed on the gears connected to the 
clutch, it is evident that the ease with which the gears 
can then be engaged in the higher speed will be greatly 
enhanced. To do this proceed as follows, after starting 
in first speed: Open throttle and accelerate the wagon 
till the motor is running at its normal speed; close the 
throttle and immediately unclutch and shift the gears 
to the neutral position between first and second speeds, 
allowing the motor to slow down while the wagon coasts ; 
then momentarily engage the clutch, thus retarding the 
driving gears to suit the speed of the motor ; then un- 
clutch and shift the gears to the second speed, when it 
will be found that they go into mesh with hardly a sound. 
Cleaning Spark Plugs 

Spark plugs need occasional cleaning by unscrew- 
ing the two parts and cleaning off points with gasoline 
or emery cloth. When mica plugs get so full of oil as 
to be useless they may be made serviceable again by 
baking till smoking ceases. The points should only be 
separated about the thickness of a dime. 

Cranking the Motor 

When cranking a motor the starting handle should 
be pulled up, not pushed down. The handle should en- 
gage the racket on the crank shaft when it is in a position 
corresponding to 7 :30 on a clock dial and then should be 
pulled up sharply. Do not jerk, but on the other hand, 
the pull should not be sluggish. If the motor is cold it 
may be necessary to crank it in this manner three or four 
times before it starts. If warm, it should start on a 
quarter turn. 

Adjusting the Vibrator 

The correct adjustment of the vibrator on the coil 
is an important matter, not only from the fact that a 
better spark is produced when the adjustment is right, 
but also because the current consumption depends to a 
considerable extent upon the swing of the little spring. 
Set the "buzzer" so that it sings the highest note it can 
sustain clearly and without harshness. This can be done 
by first screwing down the adjusting screw until the buzz 
is stopped. Then gradually turn back until a high, clear 
buzz, without rattle or hoarseness, is obtained. With 
dry batteries it is sometimes necessary to slack back the 
screw a little more as the cells nm down. It is, of course, 
possible to set the vibrator so that it will work fairly well 



whether the battery is new or in the last stages of its use- 
fulness, and a majority of coils are so adjusted, but to 
make a new adjustment, or to get the best work out of 
the coils, the above method may be followed. 

Adjustments to Let Alone 

Do not meddle with the trembler coil or the car- 
buretor adjustments until it is positively known that they 
need it. Unless these adjustments have been monkeyed 
with they are correct for the next run just as they were 
when the wagon was put away after its last trip. There 
is no guess work about a gasoline motor, opinion to the 
contrary notwithstanding, and if everything is as it should 
be the motor will start on the first turn. Atmospheric 
temperature affects the vaporizing qualities of gasoline, 
but that is all. 

Don't Neglect the Machine 

Don't try to make your truck do the work of a 
half a dozen teams without giving it any attention. 
A Handy Remedy 

A little powdered chalk works wonders on a 
clutch or brake that will not hold as it should. 



MOTOR PLOWIHG IN WEST INDIES 

THE following extract from the latest issue of the 
"West India Cornmittee Circular," referring to the 
benefits derived from the adoption of motor ploughing 
in two such dissimilar islands as Trinidad and Antigua, 
may prove of interest to our manufacturers: 

"On the Caroni estate in Trinidad a considerable 
area of canes grown on land ploughed by motors has been 
cut this year, and the average yield of plant canes per 
acre has been 34 tons, as compared with 23 tons from 
land cultivated under the old system. The total cost of 
cultivation of the motor-ploughed lands, after allowing 
for wages and expenses, and for ten per cent deprecia- 
tion on the cost of the ploughs, proved to be less than 
under the old methods, so that the result is an increase of 
50 per cent in the yield of canes per acre, without any 
increase in expenditure. In Antigua motor ploughs are 
now at work on two new central factory estates. On one 
they are ploughing a piece of land which would otherwise 
be practically untillable in its present condition with 
either ox ploughs or manual labor, and they are not only 
ploughing the land, but pulverizing it very satisfactorily. 
On the other they are also doing excellent work on land 
which hitherto defied the old-fashioned methods of tillage." 



MOTOR BUSES IN SPOKANE 

MOTOR buses will soon be running between Spo- 
kane, Wash., and Moran Prairie, eight miles dis- 
tant. The operating company has secured right of way 
through one of the most picturesque portions of the Spo- 
kane valley. Ten cars will be put into service. It is the 
intention to compete with the electric cars. 



The postal authorities of Prague, Austria, have de- 
cided to collect letters by motor tricycle. A saving of 
1 ^ 2 hours time is effected in clearing 37 postal boxes. 
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Renard Road Train 

Advantages and Characteristics of the Locomotor and Its Six- Wheeled Trucks 



WHEREVER the work of the Renard road train 
has been intelligently applied its advantages 
have seemed very conspicuous. Its usefulness in military 
transport is well established. In the service of market 
gardeners, farmers, and fruit growers adjacent to large 
cities it has given a good account of itself. 

The distinguishing characteristics of this train, 
aside from the economy which its use affords, are as fol- 
lows : 

1. Each vehicle in the train follows accurately in 
the track of the locomotor, without tendency to side- 
slip or cut corners. 

2. The whole train can be backed with like accur- 
acy. 

3. The brakes of the whole train are under control 
of the driver. 

4. The adhesion of the driving wheels depends up- 
on the weight of the whole train and not upon the weight 
of the locomotor. 

5. The train , causes no particular damage to road 
surfaces. 

6. Single-handed control from locomotor. 

7. No fixed limit to the length or weight of the 

train. 

8. No difficulty in backing out of awkward posi- 
tions. 

9. No accident if a wheel or axle should break. 

10. No accident if a coupling should break, the 
flexible transmission being in itself sufficient. 

11. Ability to travel over roads that are unsuitable 
for exceptionally heavy traffic, such as traction engines, 
owing to the weakness of bridges or the inadequacy of 
the road foundations. 

12. Low first cost of establishing service. 

The train consists of a locomotor — a powerful motor 
vehicle of standard type — and several trailing six-wheeled 



trucks. The center pair of wheels on each truck are 
driven by the engine of the locomotor through a differen- 
tial gear and flexible couplings. The number of trucks 
which may be employed depends solely upon the power 
of the engine. Observe that each vehicle is propelled and 
not drawn. 

Steering gear connects the front of each vehicle 
with the rear of the preceding one. The action of this 
mechanism is so perfect as to give the impression that 
the train is operating on rails. All vehicles in the train 
being self-propelling, it is not necessary that the locomo- 
tor be placed in front. And as the brakes on all trailing 
vehicles are under single control, it is apparent that the 
train may with safety be operated at considerable speed 
on good roads. 

The advantages which six-wheeled vehicles possess 

have been pointed out in a previous issue of this paper, 
so that it is not necessary to refer to this particular 
feature of the Renard train trucks for any other purpose 
than to reaffirm the statement that low cost of upkeep is 
a characteristic of this method of suspension. This econ- 
omy is due to the balancing of the load, the stability 
of the chassis, and the division of the steering function. 
Each of the six wheels in each truck bears its own share 
of weight regardless of the quality of the road surface. 

The transmission of power is effected through the 
medium of a shaft, consisting of portions 1, 2, 3, 4, and 
5, connected to one another by universal joints. The 
portion 2 passes through the differential casing, and 
drives the intermediate shaft 12 through the medium of 
a secondary gearshaft and bevel wheels, as shown. From 
the intermediate shaft the drive is taken by side chains 
to the driving wheels H, througfh the comoensating 
springs contained in the casings 16. 

Study of the movement of the train shows that 
while in the act of "coiling up7^oTi^qurY^|)f decreasing 
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radius, the distance reckoned along the curve between 
two consecutive driving axles diminishes. On the other 
hand, when the train is straightening out this distance 
increases. It is thus apparent that the trailing vehicle 
would be obliged to slip forward along the road in the 
first case, and backward in the second. This is prevented 
by the action of the compensating springs, which are ar- 
ranged as shown. 

The casing "a" is in one with the sleeve '*b," and 
so forms a part of the hub of the wheel, rotating solid 
with the latter. This p>ortion carries two projections "d 
d," against w^hich bears one end of the spiral spring "c". 
The lid of the case in which the spring is contained is 
formed by the chain wheel "g," from the inner side of 



pieces projecting from the supports of the intermediate 
shaft 12. 

In order that all six wheels may bear upon the 
road, in spite of undulations or obstacles of any sort, 
without causing a material redistribution of the weight 
on the three axles, the springs 28, 29, and 38 are not 
fixed direct to the chassis, but their extremities carry 
links which are suspended from the levers 30, 31, 32, 33. 
These levers support the chassis at the points 34, 35, 36, 
and 37. The ends of the center springs are also con- 
nected by the h'nks 39 and 40 to the levers 32 and 33. 

The connection 41 between the levers 32 and 33 
allows of the transmission of any movement of one of 
these levers to the other. This arrangement results in 





which projects the sc|uare dog "f". The result of this is 
that, according as the driving wheels are required by the 
curves of the road to gain or lose on those of the preced- 
ing vehicle, so the dog "f" moves in one direction or the 
other, compressing one end of the spring "c," and allow- 
ing each vehicle to approach or recede without any slip 
of the driving wheels on the road surface. These com- 
pensating springs also serve a subsidiary purpose in 
softening the drive from the engine. 

The driving wheels transmit motion to the chassis 
by means of the tonjuc rods 17, which are secured at one 
end to the blocks 18 on the axle 8, and at the other to 



an upward motion of the central axle when the two others 
fall, and vice versa. In order that the weight of the load 
may l)c equally distributed over the three axles, the points 
36 and 37, about which the levers 30 and 31 turn, are 
situated at one-third the length of the levers from the 
outer ends. Similarly, the points 34 and 35, the fulcra 
of the levers 32 and 33, are at one-third along the dis- 
tance which separates the points of attachment of the 
links 43 and 44 from the links 39 and 40. Thus if we 
divide the load into halves two-thirds of each half is taken 
by an end axle and one-third by the central axle, giving 
an even distribution of the entire load. 
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We shall make no attempt to detail the steering 
gear ot the train. The various considerations involved, 
necessitating a considerable amount of calculation and a 
large number of diagrams, would occupy more space 
than we can afford to give the subject. The steering 
gear of the front portion of each vehicle is similar to 
that for a four-wheeled chassis. In practice no difficulty 
is found on curves of varying radius, while the details 






are worked out in such a way as to allow the train to be 
steered backwards over any distance and course by a 
man in the back vehicle. 

Another mechanical device of considerable interest 
is the "variator". This is practically a gear which is set 
before the train is started, and by its agency the speed of 
the train, corresponding to the normal speed of the- en- 



gine, is varied. For example, for heavy loads the maxi- 
mum might be ten miles an hour; for light loads on 
suitable roads the variator might be set to give twenty 
miles an hour as a maximum; while the locomotor run- 
ning alone might be allowed to s|>eed up to forty miles 
an hour, becoming under these conditions a fast and 
powerful car for touring or express work. 



FRONT WHEEL BRAKES 

PONT wheel braking has many supporters who will 
be interested in learning of the latest development in 
that line, namely, a device which while effectively apply- 
ing brake power yet does not interfere with the steer- 
ing. The brakes are outside bands, taking effect upon 
drums fitted to the inner flanges of the steering wheels. 

Another feature of the device is the steering con- 
trol, which makes the front wheels absolutely rigid if 
desired at the moment of braking, in relation to the body 
of the vehicle, at whatever angle they may be turned. This 
control is obtained by means of a segmentally sectioned 
metal rim. placed immediately underneath the steering 
wheel rim, and formed with finger grip. When the front 
wheel brakes are applied and the vehicle shows any 
symptoms of side-slipping, due to the application sud- 
denly or otherwise of the brakes, the under segmental 
metal rim is gripped up to the steering wheel proper, 
and so held rigid by reason of the fact that the metal 
rim is secured firmly to the steering standard, which can- 
not turn. 

The inventor suggests that after a little wear the 
worm and sector steering gear generally used is not ir- 
reversible — ^that is, it does not prevent the front wheels 
from being affected by road obstacles. This is in a mea- 
sure true. Neither does it obviate the swinging of the 
back of the car on the steering centers independently of 
the front wheels. With the new steering gear both these 
failings are shown to be prevented. 

The dual apparatus has been tested on a heavy 
motor bus, and both as a preventive of side-slip and 
as a handy and efficient brake is highly spoken of. 



MORE U. P. RAIL MOTOR CARS 

IT is believed that the Union Pacific railway company will 
soon establish individual rail motor car service between 
Beatrice and Lincoln, Neb. People in Beatrice believe that 
the same service should be established between Marys- 
ville and Lincoln, as it would bring Beatrice into closer 
touch with the territory in the south part of the county 
and the towns in northern Kansas. As the trains run at 
present, it is impossible to make a trip from Barneston, 
Holmesville, Blue Springs or any towns south of Beatrice, 
to that city and return the same day. 



At a meeting of the directors of the Columbus Sight- 
Seeing Company, of Columbus, Ohio, it was decided to 
extend the present service, which consists of sight-seeing 
ly automobile, and operate a motor package delivery sys- 
tem. Several small gasoline vehicles have been ordered 
for this purpose. 
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Thousands of Buses 

Development of a Movement Which Has Attained Surprisingly Large Proportions 

AT every fresh census of the motor buses plying the branch of the industry may be looked upon as firmly 

streets of London one is strengthened in the opinion rooted and certain to flourish for a long time to come, 

that before long the entire field of public transportation Spasmodic efforts have been made in this country 

in the principal cities throughout the world will be given to establish the utility of the motor bus. Not under the 

over to motor driven vehicles. Horse drawn vehicles for same conditions, however, which mark the movement 

public hire will practically have disappeared within five abroad. With us the motor bus is chiefly employed in 

years from date in such cities as Lx)ndon, New York, interurban service. Its value is clearly enough recognized 

Paris and Berlin, if motor cabs, broughams and other in this field, but the poor care which the machines receive, 

types of modern passenger conveyances become specialties the inexperience of the operating companies, the inferior 

in manufacture like motor buses. highways and the high rate of speed at which the vehicles 

At the end of the first week in September there are driven do not greatly encourage the hope that there 

were 664 motor buses in commission on the streets of will be a very active development in the use of motor 

London. The chassis for 100 more were at that time be- buses in the rural districts for some time to come. On 

ing fitted with bodies, but as body making is not keeping the other hand there is hardly a city in the country which 

step with chassis assembly the rate of production of finished could not employ them to advantage despite the present 

vehicles is not more than 20 a week. The distribution excellence of street railway services, 

of machines among the various operating companies is Every little while we witness the extension of city 

now as follows : surface railway lines. Some hitherto unserved district 

is to be given much needed transportation. As the same 

London Motor Omnibus Co 157 ^^^^^^^^-^^ ^3 presented in London it is siezed not by 

London Road Car Co ^j^^ ^^^^^^ railway operators, but by the motor bus com- 

London General Omnibus Co. . 11^ p^^.^^ ^j^^ ^^^^^ ^ ^^^^^ ^^^^ ^^^^^^ ^^^^^^ 

London and District Motor Bus Co 45 ^^^^^ ^^^^ ^^^^^^ ^^^^ p^^^ 

Thomas Tilling must be direct if its cost of construction is not to be ex- 

Great Eastern London Motor Omnibus Co 42 ^^^^.^^ flexibility of the motor bus route is its chief 

Star Omnibus Co advantage. It can be varied until there are practically 

Associated Omnibus Co 24 unprofitable spots in it. 

London Power Omnibus Co J4 ^^.^^ York, Chicago, Philadelphia, Boston 

Birch Bros other large cities are sown with surface line rails, 

New London Suburban Omnibus Co 10 nevertheless absolutely certain that profitable bus lines 

Victoria Omnibus Co ^» ^^^^^ operated in all of them. The through express 

Motor Bus Co l^^g service has not yet had its inning. 

Other owners yi^g rapid growth of our large cities, the tendency 

664 ^^^^^^ reduced street railway fares coincident with 

Total m use lapsing franchises, the consequent diminished earnings on 

But impressive as these figures are they by no means, investment, the crowded condition of the cars at critical 

represent the full extent of motor bus traffic in England, hours of the morning and evening, the disinclination to 
In fact, counting the machines operated by steam railway 

companies as feeders to main lines, the machines in use |^^HH|^^KS||^^^ 

in small and large cities, and the machines which are in 
touring service everywhere throughout the country, the 

number employed in London is found to be not more than ^^^^^^^^^^a. 

one-third of the total of such vehicles in use. H^^^^^BN 

It is expected that by the end of the year almost |^ fti»iSiiili 

1,000 motor buses will be in commission in London, rep- t^i^^^ :^ ^ ftS"* 

resenting an outlay of about $3,500,000. Nor will the jBH jr> EM^iWilbf^t 

buying stop with this investment ; for the London market v^*^0<aK*HB[ 

can easily absorb 2,000 of these machines to meet its im- MimAHS^BVI 

mediate necessities, take 500 more for spares, and another 
thousand to develop routes hitherto neglected or to re- 
place worn out or obsolete early types. Several con- 
tinental cities, where omnibus transportation is a fixed u ^'^f^^^'T^ ^ 

feature of the civilization, will also be heavy buyers at a so h p bus which Has Traveled over 10,000 Miiea at the 

once and in the future. So that, upon the whole, this pLtfeX^'J '''''' 
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buy more rolling stock or the inability to stable more with 
present barn equipment — all these things suggest that the 
city motor bus will eventually come into its own in our 
cities as in the cities of foreign countries. 
But will they pay? 

Go to London for the answer. There you will find 
a repetition of the old, old story. Some operating com- 
panies succeed where others fail. The lines which are well 
managed are very popular. What is popular usually pays. 

In this connection it is interesting to note the firm- 
ness of the leading London motor bus companies in their 
determination to make as little use as possible of draft an- 
imal service. One of them, long the leading firm in horse 
bus passenger transportation, was recently reported to have 
become so dissatisfied with its machines as to resume 
the buying of omnibus horses. The rumor reached the 
ear of the head of the firm, who set it at rest by saying : 

"There is no truth whatever in the rumor that we 
are buying horses to displace motors. In addition to our 
omnibuses, we have now quite a number of jobbing 
motors running, which we let out to private customers, 
and which are very successful, while we have also taken 
a further contract with the post office to convey parcels. 
We have been running every night, for over a year, to and 
from Brighton, and, with the exception of one slight 
mishap at the commencement, we have never missed a 
single journey. We have a large horse business, as you 
know, and are always buying for that, in order to keep 
it up to concert pitch, but we are not going back on 
motors.*' 

The reply is strongly confirmatory of the profitable 
character of the work performed by motor vehicles. 



MOTOR BUSES IN MISSISSIPPI 

REPORTS from Vicksburg, Miss., indicate that a 
motor bus line will soon be operating in the parks 
and cemeteries of that historic city. 

Talk of a similar enterprise at Natchez has developed 
into something beyond mere speculation, as a syndicate of 
citizens has secured a big machine and are now ready to 
run regular trips between that city and Woodville. The 
enterprise will be given a good trial, and it is believed that 
it will be found to be of practical benefit and usefulness, 
even if not paying big dividends on the investment during 
the first couple of years. The railroad route between the 
two cities is too roundabout and indirect, especially when 
quick communication is desired, and river steamers are 
not always on hand, and it strikes the investors that quick 
and direct communication by machine over the dirt roads 
would be popular and profitable. 

There is a plan on foot in Jackson to establish a 
motor bus line between the center of the business district 
and the manufacturing district of Duttoville, as the walk- 
ing is not the best in the world, and the street railway ex- 
tended lines do not tap the districts mentioned. There is 
a steadily increasing population in this district. 



Having failed to secure permission to extend its 
street car lines in certain areas, the Berlin electric railway 
company has established five motor bus routes along streets 
which, though important channels of traffic, are not suited 
for street railway lines. The development of the Berlin 
motor bus scheme will be watched with considerable in- 
terest in this country, as the situation there is similar to 
that which prevails in many of our cities. 




Bus TTsed In Pottery Districts Abroad: Entrance In Front: No Conductor E^arp^-oyed. 
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Municipal Motor Wagons 

Concluding Portion of Paper Read by Municipal Engineer Before Contemporary Workers 



ALTHOUGH the concluding remarks of Mr. Brodie, 
the eminent municipal engineer whose paper read 
before a body of contemporary workers has appeared by 
sections in this journal, do not possess the same large 
and general interest of his previous utterances, they are 
hardly less important on that account. 

The authorities in almost every large city now cheer- 
fully subscribe to the doctrine that heads of municipal 
departments, whose activities are not confined to the of- 
fice, are greatly helped in the execution of their duties by 
being supplied with automobiles. 




steam Driven Municipal Watering Cart. 

Very wisely Mr. Brodie points out that familiarity 
with the construction and operation of machines for pas- 
senger transportation will inevitably compel municipal of- 
ficers to possess an intelligent understanding of what is 
required in order to suitably and economically maintain 
motor driven street cleaning machines, motor sprinkling 
carts, motor refuse hauling wagons, and motor propelled 
police and fire department vehicles. In all probability the 
lack of this experience has retarded the movement looking 
toward the universal employment of motor vehicles in all 
branches of municipal service. 

Mr. Brodie's concluding thoughts upon the subject 
of municipal motor vehicles are here presented : 
Scope for Speedy Municipal Motor Vehicles 
There is great scope for the further utilisation of motor vehi- 
cles in connection with a surveyor's every-day work. They are of 
great advantage in enabling the surveyor to keep in close touch 
with the progress of the works, so that he may see for himself 
from time to time that the men under his charge are conducting 
them to the best advantage. They also enable him to make per- 
sonal inspections promptly when required and to keep a check 
upon expenditures in a way which it would otherwise be impossi- 
ble for him to do. 

The author is, therefore, in favor of motors wherever such 
vehicles can show advantage over present methods, whether the 
improvement be in the direction of greater economy or of the 
more prompt dealing with such matters as affect the public 
health, and he considers that the successful road surveyor of the 
future will require to have an intimate knowledge not only of 
the action of such vehicles on the road surfaces, but also the effect 
of the road surfaces on the vehicles and their occupants. 



He therefore advises the younger members of this associ- 
ation to acquire a practical knowledge of the motor by personally 
driving and maintaining where possible, as in this way the best 
knowledge is obtained, and without it it is very difficult to 
thoroughly understand the modifications which the fast motor 
requires in connection with road surfaces. 

Road and Street Criticisiiis 

Some points which have occurred to the author as objec- 
tionable in road surfaces when motoring are as follows : 

1. The abrupt endings of patches which are hardly notice- 
able with slow traffic and large wheels, but cause an unpleasant 
jolt if passed over quickly in a motor vehicle. 

2. The excessive rounding of the sides of roads, practised 
in some counties, which tends to make the roads dangerous for 
fast traffic, especially in wet weather. 

3. The crossfall to outside of quick curves, which drives 
fast traffic to keep the inside of the bend to obtain the super- 
elevation of the outer wheel, which means safety as compared 
with the danger of side-slip if taken on the outside. 

4. The elevation of paved crossings and manholes above 
the surface of macadam roads, especially in towns and populous 
places. 

5. The too sudden rise in the surface of the roadway over 
small bridges and culverts,- which causes severe shocks and some- 
times jumping of long wheel base cars. 

6. The non-removal of loose stones, which in some districts 
are raked to the side once or twice daily, a great advantage to all 
users of rubber-tired wheels. 

Suppression of Dust 
As one who enjoys motoring on good roads and who has 
from time to time inflicted a considerable amount of dust upon 
the other users of the road, the author thinks it a great pity that 
no serious attempt has been made to tackle the dust nuisance from 
a point of view which automobilists might well be expected to 
take up. 

Each time a fast car passes along a dusty road it puts a 
considerable percentage of the dust in motion, most of which 
settles down on the surface of the road to be again disturbed by 
succeeding cars. 

If some of our automobile friends would tackle the dust 
nuisance by means of a fast vehicle in such a way as to enable 




Municipal Watering Wagon in A< 
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authorities responsible for lengths of main roads to satisfactorily 
remove all dust from such roads daily, they would be doing 
something to encourage the further extension of the automobile 
industry, and they would, I think, have little difficulty in finding 
a market for such an apparatus — as it appears likely that for some 
time to come many roads will continue to be made of the most 
economical materials available. 




First Gasoline Municipal Watering and Refuse Collect- 
ing Wagon In p:ngland. Capacity 600 Gals.; 
Steel Tired Wheels. 

While, therefore, it is clearly the duty of the surveyor re- 
sponsible for roads to experiment with dustlcss materials, and to 
find, if possible, methods to prevent the dust from being formed, 
or when formed from rising, it is equally the duty of the motorist 
to do all that can be done by mechanical means to provide for 
the removal of the dust, if this be attainable, or to so design his 




Same Wagon With Interchangeable Tipping Refuse Carrying 
Body; Capacity 4 Tons; 24 h p. 



vehicle that its passage over a dusty road need not cause greater 
inconvenience than other vehicles to the general public, who are 
entitled to fair treatment on the public highways of the country. 



GASOLINE MOTOR ROAD ROLLER 

WE are all familiar with the smoky, noisy and cum- 
bersome steam roller. The compact and quiet 
running gasoline motor roller, operated at less cost, now 
challenges its supremacy. The machine illustrated imposes 
a weight of 3 1-2 tons and is operated at a cost of 6 cents 
an hour for fuel. It is the latest product of the firm which 
is known as the largest makers of rollers in the world. 

The new typo of roller has a bridge spanning the 
front rollers which allows oscillation in mounting stones 
or other obstructions without affecting the level of the 
main frame and practically isolating it from torsional 
strains. A pulley can be fitted in order to render the power 
externally available for driving other machinery to which 
it can be connected by belting, such as pumps, dynamos, 
etc. The machine is well suited for work on park grounds, 
golf courses, roads and private estates. Its cost is $1,000. 
The hind roller of the machine, which is water bal- 



lasted, is made of hard cast metal. The outside edges 
of this and of the front rollers are well rounded off. The 
channel iron frame is stiffly braced, the forepart being 
coupled to the front rollers by a steering head and bridge. 
Springs are used over the rear axle to minimize vibration 
and strain on the frame. The single cylinder of the motor 
is water cooled. The circulating tank is placed over the 
hind roller. Its weight is in a useful position. At the 
same time its height renders a pump unnecessary, the 
circulation being automatic. 




Two speeds, either forward or backward, are pro- 
vided, the machine traveling at a rate of either one 
mile or three miles an hour and the change being con- 
veniently made from the driver's seat. Of course, by 
varying the number of revolutions made by the engine 
intermediate speeds can be obtained. The steering is 
extremely easy, the driver having perfect control through 
the hand wheel in front of him, which is connected by 
means of a chain to the steering head. 



A motor bus is operating between Ripon and Green 
Lake, Wis. The route includes Dartford and the prin- 
cipal hotels on the lake. 
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Recent Inventions 



THE motor driven dust collector shown in the accom- 
panying illustration is intended to suck the dust from 
the road and collect it in a receiver. The engine drives, 
through gearing A suitable fans or pumps (one of which, 
B, is shown, arranged across the vehicle), which can be 
put into or out of gear as desired. These pumps draw 




air along the pipes C D, and through the receiver E. The 
pipe D reaches almost to the road surface, and extends 
the whole width of the car. In front of the pipe is ar- 
ranged an agitator, which takes the form of brushes F, 
and behind is arranged a screen G. In the receiver E 
is a filter H, which causes the dust to be left behind while 
the air passes through the pumps and is exhausted. 

Wheel for Heayy Wagons 

The wheel shown is intended for use on very heavy 
wagons. It is built with a steel hub, carefully turned 
and bushed, and has cast or wrought steel spokes and 
steel slippers. These slippers are covered with studded 
leather or some material of similar quality. The slippers 
give to all unequal angles of roadway and to stones or 
other obstructions, thus taking undue stress off the axles 




of the vehicle. The springs are so arranged as to work 
in unison with the hub center, causing the surface of the 
slipper always to meet the road horizontally and fairly, 
irrespective of uneven surface. 

Cartridge Starting Mechanism 

This mechanism is adapted to be attached to engines 
and enables them to be started by the firing of a cartridge 
in one or more cylinders. The cartridge A is placed in a 
chamber in the block B which- communicates at its end 
with the combustion chamber. On the block B is pivoted a 
breech block C, held in place by a nut. By slackening the 
nut by means of the handle F, the breech block can be 
turned about its pivot, into the position shown by the 
dotted lines, to enable the cartridge to be inserted. In 
the breech block is arranged the firing needle G, which 
is adapted to strike the cartridge under the influence of 




the spiral spring H. Engaging the firing needle— or, 
rather, a 'block thereon — is a sear or detent J. This is 
pivoted on the breech block, and provided with an exten- 
sion, enabling it to be operated by hand. The firing 
needle is drawn back and held in place by means of the 
sear, and released when necessary by tripping the sear. 
The sear is connected up by the rod K to the magneto 
ignition mechanism L, so that it may be worked auto- 
matically if necessary. 
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IMPROVED MOTOR AMBULANCE 

SOME new and useful features of construction have been 
incorporated in a motor ambulance built to the order 
of a Scotch hospital. The body has been designed to af- 
ford as much comfort as possible to the patient. Numer- 




r 

1 





ous rubber buffers are interposed between the chassis and 
the main frame to insulate it from jars. The heating of 
the interior is accomplished by means of the exhaust from 
the engine, which escapes to the atmosphere through a 
pipe fitted on the floor in the interior of the body. This 
pipe is separated by means of a by-pass valve from the 




main exhaust pipe and through it a regulated volume of 
exhaust gases pass. The wheel base is 132 inches. The 
wheels, of artillery type, are exceptionally strong. The 
top speed of 20 miles an hour can be accelerated to 28 
miles per hour. 

The power from the engine is transmitted by means 
of a worm and worm wheel. The springs are exceedingly 
flexible. The flywheel and clutch are combined, the clutch 
being composed of multiple metal discs running in oil. Ad- 
justment of the clutch can be made from the outside when 
necessary. 



A PIANO MOVER'S TRUCK 

THE George E. Dewey Company, of Hartford, Conn., 
doing a general trucking business and making a 
specialty of piano moving, is employing a Knox truck to 
advantage. Recently a run was made from Hartford to 
Springfield, 26 miles away. The load each way was four 
pianos and three men. The performance on this 52-mile 
round trip was very satisfactory. Another run was made 
to Meriden with three pianos, the round trip being some- 




thing like 44 miles. Two round trips were made to Bristol 
on another occasion, a total journey of 72 miles. 

The manager of the concern figures the machine will 
do the work of at least two horse teams and do it every 
day in the week. "We are saving money by using the 
truck," he says. "It takes less time to do a job. That 
means less time for the working crew who, working by the 
hour, would cost us more when using a horse team. We 
anticipate that the truck will soon pay for itself." 



The owner of a poultry farm near Buffalo employs 
a gasoline wagon to haul his fowl to market, making three 
trips a week. The broilers are prepared for market the 
(lay before they are transported, put in cold storage on 
the farm, and an hour or so before the market opens 
are forwarded by power wagon. 



The Association of Municipal Cleansing Superin- 
tendents of Great Britain has decided to send delegates 
to Milan, Italy, to watch the trials of motor vehicles for 
cleansing purposes, and for heavy motor traffic generally. 
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WAGONS IN LIGHTING COMPANY'S SERVICE 

F)UR electric wagons are employed by the Narragan- 
sett Electric Lighting Co., of Providence, R. I. One 
machine, although designed for trimming arc lamps, is 
chiefly used for construction work. Another, of the same 
type as used by the Adams Express Company, is used in 
the company's arc lamp department for carrying inner 




NARRAGA118CTT 




globes, etc. The third machine is at the service of the 
installation department, which installs and removes meters 
and incandescent lamps. 

The fourth wagon, also used in the installation de- 



partment and shown in one of the accompanying pictures, 
was purchased two years ago. It was the satisfactory ser- 
vice rendered by this machine which induced the company 
to purchase other vehicles of its kind. The structural 
features of this wagon are as follows : Wheel base, 68 1-2 
inches; wooden wheels; solid tires; height of floor from 
ground, 26 inches ; capacity about 750 lbs. ; two motors, 
series wound, 85 volts, 16 amperes, 3 1-2 hp. maximum 
each; wheel bearings, plain; motor bearings, ring oiled; 
mileage per charge, 40; three speeds; running current, 
25 amperes on level; battery cells, 40, capacity, 112 am- 
pere hours, 28 ampere rate. 



MOTORS IN EGYPT 

ALTHOUGH at present commercial motor vehicles are 
necessarily scarce in Egypt the demonstrated advan- 
tages of those in actual service is a fairly reliable indica- 
tion that before long they will be extensively employed, not 
merely in city merchandise and passenger transportation, 
but even for freight shipments over the desert roads adja- 
cent to or linking the principal cities. 

It has already been stated in this paper that Cairo 
has a motor bus company, capitalized at $500,000. This 
company now operates four machines and will soon put 
eleven more in commission. The municipal sewage 
wagon of Cairo has also been described and illustrated. 

Now the government is using motor wagons and 
cars in the police inspection service in the desert region 
lying between Edfur and the Red Sea, the gold-mining 
country which is now being considerably exploited. The 
desert offers almost natural roads, and it is estimated that 
It will cost only from $5 to $10 per mile to make them 
perfect. The experiment has succeeded well so far, and 
police inspection, formerly made on camels and consum- 
ing for each trip six weeks, can now be made in two 
weeks. The main obstacle the machines encounter is the 
drifting sand and the heat. 

Machines for the Soudan, according to the word of 
our consul at Cairo, should be equipped with powerful 
engines, metal wheels, very efficient radiators and large 
fuel tanks. All working parts should be effectively pro- 
tected against sand. For the eastern desert district the 
vehicles should be lighter and be capable of pulling a 
trailer. 
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PERCENTAGES OF REPAIR EXPENSE: 



Battery renewals and repairs 


- 52% 


Tire replacements - 


34% 


Gear and pinion renewals 


6% 


Other mechanical repairs - - - 


5% 


Motor, controller and wiring repairs 


3% 




100 



If a battery is obtained that will considerably reduce the largest item of 
expense, then electric trucks and wagons can be run much more economically. 
The Gould Battery saves from one-half to two-thirds of the cost of battery 
maintenance. This means that by using it you will save 26% to 35% of your 
total truck and wagon repair bills. 

The Gould Storage Batterv Co., have issued some interesting bulletins 
on present installations. Their main office is 1 West 34th Street, New York City. 
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Foredoomed to Failure 

Motor Wagon Contest, Announced to be Held in New York Next Week, May be Abandoned 



ENOUGH evidence is already before us to prove that 
the four-day motor wagon contest, announced to take 
place next week in New Yqrk under the jurisdiction of 
the Automobile Club of America, is foredoomed to failure. 
A few vehicles may be operated 'over the prescribed routes, 
but it would be rank folly to pretend that their trivial per- 
formances will be widely accepted as conclusive evidence 
of economy, reliability and durability of the power wagon. 

If the contest is indefinitely postponed no one will 
be greatly surprised, for the club is not in position to en- 
dure the harsh criticism which would inevitably follow 
such a ridiculous spectacle as a competitive event, ad- 
vertised as of national industrial importance, turned into 
a farce for the delectation of street gamins. Doubtless 
the club has its pride and will not permit the contest to 
take place. 

If, however, in the face of the disinclination of the 
most reputable manufacturing concerns to participate, the 
club persists in its intentions, it is absolutely certain that 
the functions it has usurped will be seized by a body hav- 
ing a much higher interest in the demonstration of the 
economy and utility of the power wagon than any auto- 
mobile club in America. There is no veiled threat in 
this remark. It is merely the expression of opinion which 
is current in circles where power wagons are used and 
made. 

* * * 

Representative manufacturers refuse to be inveigled 
into the contest, which promises nothing than the award 
of a silver cup. They disdain to compete for a trophy which 
cannot by any stretch of the imagination be held to repre- 
sent the economic or mechanical superiority of the win- 
ning vehicle. Everybody knows that in brief demonstra- 



tions, such as are proposed under the rules governing 
this contest, the honors might easily fall to a machine 
which, though emerging with brilliance from the competi- 
tion, for one reason or another would be unable to live 
through a single year of actual commercial service. The 
reliability and durability of a power wagon is not proven 
by parading 160 miles — forty miles a day for four succes- 
sive days — with loads selected at the pleasure of con- 
testants. To be sure the uninterrupted performance of 
such a journey is an indication of the vehicle's fitness for 
service, but so feeble a measure of it as to be unconvincing 
to the mass of buyers. 

★ ★ ★ 

As a test of the faith which the Automobile Club of 
America reposes in the value of this contest we may be 
permitted, on behalf of prospective buyers, to ask these 
questions: Will the club give a bond to guarantee that 
the wagon which is awarded the glittering trophy will be 
in fit condition to hold the road one year from date? Will 
it go in pawn for the economic performance of the vehi- 
cle during that period? Or, if these proposals savor of 
harshness, will the club enlighten the world, out of its 
plentitude of knowledge upon the subject, what is the 
relative value of power wagons and draft animals in all 
the infinite varieties of city merchandise transportation. 
If it will do any or all of these things it will confer a 
distinct benefit upon industry and justify general acclaim 
for its enterprise. 

It is not necessary, considering the thousands of 
power wagons now in use, for the club to ceremoniously 
tabulate electrical energy, fuel and lubricant costs in oper- 
ating electric, gasoline or steam vehicles over a measured 
course. Even if the club had all the available information 
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upon these items of expense, its presentation would be of 
small value in view of the fact that the economy of a 
power wagon is seldom if ever determined by expenditures 
of this kind. 

* * * 

The economy of the power wagon rests almost 
wholly upon the saving which is to be accomplished in 
wages as a result of the employment of less transportation 
units than are required in draft animal service. The Auto- 
mobile Club of America — and many another fussy organi- 
zation like it in other countries — usually fails to grasp the 
significance of this statement, and as a result is always 
on hand with minim glass and yard stick to see if some 
laboratory conclusion is to be supported or rejected. 

It really doesn't make a particle of difference 
whether the fuel or lubricant of a power wagon costs a 
few dollars more or less every month; in fact, in actual 
practice these costs will be found to vary according to 
the expertness of the drivers who are employed to serve 
the vehicles and the hours of service. 

* * ♦ 

In the maintenance of a power wagon the biggest 
individual item in the accounting is always the expense 
for tires. An economy test which did not take note of 
tires would be as absurd as a performance of the play of 
Hamlet with the services of the splenetic Dane missing. 
The Automobile Club of America has made every prepar- 
ation to measure gasoline and lubricant, doubtless with 
the idea of estimating bare operating costs, but has not 
deemed it worth while to gauge the larger and more 
important item of up-keep. One of these days the club, 
departing still further from its lawful work, will doubtless 
be observed measuring bricks with a micrometer in order 
to ascertain what progress is being made in architecture. 

* * * 

Yhe stupidity which prevailed at the time the rules 
for this contest were being formulated must inform even 
the most casual observer that the club is unfit to have 
charge of such an event. Rule 6 provides: 

"Each contestant shall furnish his own dead load, 
consisting of whatever material he may see fit to carry, 
which will be weighed and checked by the contest com- 
mittee." 

Are we to understand from this that the contest 
committee does not distinguish between the character of 
loads, or recognize the important bearing their variety 
exerts upon vehicle maintenance? Could a vehicle con- 
stantly operated with a five-ton load of feathers be ex- 
pected to show the same wear as one operating with five 
tons of lumber, or pig iron, or sand, or heavy boxes of 
dry-goods merchandise? Everyone accustomed to study- 
ing the problems of road vehicle transport is well aware 
of the different effects produced by "live" and "dead" 
loads. Besides, some merchandise, being bulky, necessi- 
tates an overhang on vehicles, which in turn causes ex- 
cessive wear on tires and subjects the rear portion of the 
wagon to great strains in skidding. It is unnecessary to 
proceed further with this analysis. It is plain that Rule 
G was prepared by an incompetent. 



Rule 6 provides that all vehicles, whether electric, 
steam or gasoline, shall operate in the same class. Doubt- 
less it was intended by the framers of this provision that 
all three types should be put upon a plane of equality. 
That may be so in theory, but in practice it is very far 
from being true. The comparative economy of an electric 
vehicle is not disclosed in operating over a measured 
course in competition with steam or electric machines. 
Its principal advantages are only discovered when it is 
employed in considerable numbers, it then being found 
that stable administration costs are heavily in its favor. 

But in such an absurd contest as is proposed, the 
electric machine would not need to take shelter behind 
such pleading. It is altogether probable that for four days' 
work its bare operating costs — repairs, electric current and 
lubricant — would be less than for any other type of power 
wagon, particularly if the batteries were charged in an 
establishment where advantage could be taken of the 
actual cost of producing electric current, a convenience, 
by the way, by no means uncommon. 

In its clumsy attempt to give equal opportunity to 
gasoline, electric and steam vehicles the club has only 
succeeded in confusing the public. Evidently the club 
does not distinguish between mechanical opportunity and 
economic opportunity, or imagines that the two are twin 
in spirit and meaning. 

★ ♦ ♦ 

Official observers, functionaries who have come to 
be necessary in ceremonies of this kind, are to represent 
the brain and majesty of the club on each contesting vehi- 
cle. These officials will be expected to pay strict attention 
to the performance of the vehicles, the fuel, water and 
lubricant consuir.ption, and no repairs will be permitted 
without their knowledge. Tt is surprising that the vigilance 
which impels the club to attach a representative to each 
competing vehicle should not extend to the driver who, so 
far as we can discover, may be a factory expert and as 
different from the operator found in commercial service 
as chalk is from cheese. 

* * * 

Rule 12 assures contestants that gasoline, kerosene, 
fuel oil of whatever sort, electric current, coal and coke, 
used for generating power, will be accurately measured 
and charged against each vehicle. The cost of adjust- 
ments and repairs, figriiig repairs at 50 cents an hour 
and repair parts at retail prices, will also be charged 
against the vehicle. From the sum of these operating and 
repair costs the cost of operation per ton mile of paying 
load will be ascertained. 

This solemn pronouncement is very amusing to those 
who realize that in a service of power wagons the cost of 
operation per ton mile may be exceedingly low and yet 
the ledger might make a very unsatisfactory showing. It 
is the gross cost of <i])eration which determines the econ- 
omy of the pf)wcr waiL^on. To calculate exclusively upon 
the cost per ton mile is an academic way of dismissing an 
exceedingly complicated subject. If stable costs are higher 
than they should be, it will be small consolation to know 
that road operating costs are quite low. 
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It is difficult to understand why labor expended in 
effecting casual repairs should be charged at the rate of 
50 cents an hour, unless it is the vicious intention to show 
that the cost of power wagon maintenance is greater than 
i^ is really known to, be. The majority of repairs are ef- 
fected by drivers who are regularly on the pay roll. Fur- 
ther than this, the majority of concerns operating power 
wagons buy spare parts not, as Rule 12 would lead buyers 
to imagine, at retail prices, but at a low price mutually 
agreed upon at the time machines are purchased. 

* * * 

It is now time to show the interest which manufact- 
urers take in the proposed contest. One would think the 
club would have taken the precaution to ascertain before- 
hand if the co-operation of power wagon makers could be 
obtained in an event of so much importance. A more 
sympathetic and less arrogant organization than the A. 
C. A. would at least have deemed it courteous to inquire 
if the people who have to "pay the freight" were willing 
tc play their part in making the contest a success. The 
club, however, has grown accustomed to projecting enter- 
prises and leaving their development to people with com- 
mercial interests to be served. This time, however, the 
club has made a sad miscalculation. Manufacturers will 
have nothing to do with the contest. Some are too busy 
selling machines; others are unwilling to bear the ex- 
pense of competition; the majority, however, are of the 
opinion that the contest will be flat, stale and unprofitable. 
See what they have to say upon the subject: 

A Vigorous Protest 

We shall not enter the contest We do not consider such 
contests of any practical value to the prospective users of power 
wagons. We prefer to make our own investigations and tests 

We do not believe that the Automobile Qub of America 
should undertake to hold such contests or make awards, as they 
are not sufficiently informed and have not had enough experience 
to guide them in the formulation of governing rules and condi- 
tions; beside which we believe that the club is going entirely out 
of its province in doing so. We think it should have nothing 
whatever to do with the automobile business either in the matter 
of shows or tests. Its efforts to promote automobile racing are 
praiseworthy inasmuch as that is a species of entertainment. 

In general, it is our opinion that commercial power wagons 
of all kinds are being tested all over the country under conditions 
which will aid in the development of better wagons and at the 
same time demonstrate their utility to people who are interested 
in the solution of transportation problems. 

We are very glad to learn everything possible as tp the 
comparative merits of various forms of power and modes of con- 
struction, but we do not expect to learn anything from the forth- 
coming contest and do not expect that the conclusions of the club 
on this subject will be of any value to us 

Further than this, these tests are likely to be very unfair, 
inasmuch as they cannot possibly take into consideration the cost 
of operation or reliability of service over a long period of time. 
A wagon that might make a very good record in such a test may 
be worthless for all practical purposes. 

We also think that these tests, if they become frequent, 
would prove a nuisance to manufacturers for various reasons, 
besides the expense which they would be obliged to bear. 

It seems to us that a manufacturer of locomotives would 
at once resent an effort of the Engineers Club of New York to 
compel him to enter his locomotives in a test carried on by that 
club. In the case of business wagons the manufacturer has all 



the more reason to object as they are built for a great variety of 
purposes. 

The attempt to include all power wagons in a few classes 
is evidence of the lack of familiarity on the part of this club's 
committee with the problem of trackless transportation. There 
are so many variable factors in the problems with which every 
public or private carrier has to struggle that it is nothing short 
of ridiculous for the Automobile Club of America to set up stand- 
ards for the trucking business. 

The promotors of this contest seem to think, that it is the 
public which desires information on this subject, rather than the 
manufacturers. In reality it is of much greater importance to the 
manufacturers, and if they have no confidence in the results of 
such contests it is hardly worth while for the public to be mis- 
led by them. 

We have raised these objections before with the gentlemen 
who are back of this effort, and they always seem to think that we 
might be afraid of the disparity in results between gasoline trucks 
and the electric wagons which we are building. This is not the 
case. We believe there is a field for both electricity and gasoline, 
•and we want to build the best wagons for various uses regardless 
of prejudice in favor of any motive power. 

We desire to satisfy ourselves as to the capabilities and 
possibilities of the several modes of propulsion and build those 
which seem best to meet the requirements. It is immaterial to us 
whether gasoline is better than electricity for any particular pur- 
pose. If it is we want to know it and shall advocate it, but we 
should not be satisfied with a four days test of the kind proposed. 

Long Island City, N. Y. 

General Vehicle Company. 
* ★ ★ 

Trials Should be Conducted by Kakers and Users 

We will not participate in the motor wagon contest to be 
held in New York City from November 7 to 10. Some of our 
reasons for not doing so, are as follows : 

• First: We do not believe that any benefit is derived by the 
motor truck manufacturer from public contests conducted by 
automobile clubs or associations, as they do not demonstrate to 
the prospective purchaser what the truck will do in his particular 
business and locality. 

Second: Any misfortune with which a contestant might 
meet in this public contest would act against him, though it would 
be no criterion for judging of the service which one of his vehi- 
cles might render in actual daily service. On the other hand, the 
success of any one vehicle in this contest does not mean that it 
would give satisfactory service under various road and other con- 
ditions in various parts of the country. 

Third : It would seem that, to get the best results from a 
test of this nature, the governing conditions should be arranged 
by a committee composed of both extensive users and manufact- 
urers of motor trucks. 

Fourth : Contestants should be divided into classes, it being 
a well known fact that a motor truck suitable for heavy delivery 
service will not meet the requirements of heavy trucking. 

Fifth: We do not believe that the cost per ton mile of 
operation of all vehicles is the proper basis on which to award 
prizes, the factor of time being an important one. 

Sixth: Should a contestant be successful in one of these 
contests, that fact alone will not sell vehicles for him, it being 
necessary to demonstrate to the prospective purchaser that the 
vehicle will do the work in his individual case in a satisfactory 
manner. 

There are many other reasons beside those noted above, but 
with us those mentioned are sufficient to prevent our entering the 
contest. We believe that the Automobile Club of America is to 
be commended for its efforts and interest in the motor wagon, 
which is destined to become one of the greatest departments of 
the automobile business and take an important part in the indus- 
trial development of the country. 

Detroit. Remance MoT(p Car Co. 
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stipulating for Equality of Competition 

We consider the contest proposed a very desirable one pro- 
vided it is run upon a basis of competition that makes it fair to 
every participant But unless the principal manufacturers of the 
country engage in such contest, it would be a hollow victory for 
those who did compete. Unless the principal manufacturers can 
be convinced that the competition will be entirely fair to all, and 
will be conducted by officials who are fully qurlified to judge the 
merits and the performances of the individual cars, then it would 
certainly be prejudicial to the best interests to conduct the contest 
We would gladly enter a properly conducted contest, and believe 
that it would, if participated in by 75% of the makers, be a 
tremendous benefit to the industry and promote the interests of 
all of us. 

Under the rules which governed the efficiency tentests dur- 
ing the past season, a single cylinder motor has not a shadow of 
a chance to win. We are willing to go into any contest which 
would put us on a basis with two and four cylinder cars, but it is 
useless to work against the handicap imposed on the single cylinder 
cars under the present methods. The committees governing these 
tests evidently overlooked the fact that some of the cars can 
cut out from one to three of their cylinders and do the work of a 
single or double cylinder car without suffering the handicap. 

Waltham, Mass. 

WALti<\M Mfg. Co. 

♦ * * 

Useless so far as Buyers are Concemed 

Our opinion of the proposed power wagon contest in New 
New York City is that it will be entirely useless so far as interesting 
prospective buyers and determining the economy of the wagons is 
concemed An experience of several years with the power wagon 
has oonvinced us that such a contest will not appeal to the class 
that bu}rs power wagons, and for this reason we shall not partici- 
pate in it 

Springfield, Mass. 

Knox Automobile Company. 



Will not Participate in the Contest 

We shall enter no vehicles in the proposed power wagon 
contest to be held in New York City. We are not fully satisfied 
as to the value of such tests, although, of course, they cannot fail 
to be of considerable use. 

Hartford, Conn. 

Electric Vehicle Company. 



Will Not Enter the Contest 

We shall not participate in the motor wagon contest to be 
held in New York City from November 7 to 10. Our reason 
for this decision is that we are unable to spare any wagons for 
the purpose from those on order for delivery to customers. 

South Bend, Ind. 

Studebaker Automobile Company. 
★ * * 
Will Not Participate 

We will not participate in the motor wagon contest to be 
held in New York City November 7-10. 
Hartford, Conn. 

Pope Manufacturing Company. 



A Waste of Good Money 

We are not in favor of power wagon contests of the kind 
prc^osed. The money they cost could be better expended upon 
design and construction, investigation of traffic conditions, and 
in giving service demonstrations. There is nothing to be gained 
from such contests, for the wagons are not always representative 
of the stock manufactured, while the drivers are experts who 



know how to avoid repairs and keep the machine moving with 
the least expense for fuel, etc. 
Chillicothe, Ohio. 

Logan Construction Co. 

* ★ * 

Hopeful for Benefits, But WiU. not Compete 
It will be utterly impossible for us to enter the power wagon 
contest in New York City from November 7 to 10. However, we 
feel that it will be watched with a great deal of interest by the 
users of commercial vehicles throughout the country. The re- 
sult should be of advantage to those contemplating the purchase 
of power wagons. 

Lockport, N. Y. 

American Motor Truck Co. 

* * ★ 

Unable to Participate 

We will be unable to participate in the four-day power, 
wagon contest to take place in New York November 7 to 10. 
Detroit 

American Machine Mra Co. 

* ★ * 

A Fundamental Difficulty 

We will not enter any of our vehicles in the contest Wc 
do not wish to discourage tests of this kind, as we believe that 
they are valuable. Of course the hardest proposition in a test of 
this kind is to get rules whereby all the vehicles shall be working 
under equal conditions. If this is done the test will necessarily be 
valuable. 

Tarrytown, N. Y. 

Maxweli^Briscoe Motor Co. 

it it it 

Will not Compete, but approve of Contest 

We will not enter any vehicles in the contest to be held in 
New York from Nov. 7 to 10. We consider these contests thor- 
oughly practical and of great use in demonstrating the efficiency 
of the power wagon. We believe the Automobile Qub of Amer- 
ica is, or should be, thoroughly competent to handle such con- 
tests. They have had a great deal of experience with automobiles, 
and the personnel of the committee is such that we think any 
contest they hold will be conducted in an impartial and thor- 
oughly business-like manner. 

Sandusky, Ohio. 

HiNDE ft Dauch. 

* ★ * 

One Firm Ready to Compete 

We shall have one or more trucks in the motor wagon con- 
test to be held from November 7 to 10. We believe this to be an 
exceptional opportunity for manufacturers of commercial vehicles 
having confidence in their product. It affords them an opportun- 
ity to bring it before the public and demonstrate in a practical 
way the value of the self-propelled vehicle over the horse drawn. 

Springfield, Mass. 

Knox Motor Truck Co. 

it it it 

Properly Conducted Contests are Stimulating 

We will not be in position to enter any of our trucks in 
the contest held by the Automobile Qub of America. We cer- 
tainly believe that contests conducted right will have a stimulat- 
ing effect upon the buying public and will at the same time force 
the manufacturer to build power wagons to suit the needs of the 
buyer. 

Sheffield. Mo. 

Kansas City Motor Car Co. 

* ★ ★ 
Judgment Suspended 

We shall not enter any of our vehicles in this test, as we are 
making some changes which, if successful, we desire to incorporate 
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in our future output and which we want to fully test before plac- 
ing before the public. As to the usefulness or uselessness of such 
a contest, we prefer not to express an opinion until we have had 
opportunity to examine the results obtained from the one forth- 
coming. 

Philadelphia. 

Barber Asphalt Company. 

* * * 

Too Busy to Bother With Contests. 

In view of the pressure of business at the present time, 
and the nearness of the December show, we will not enter the 

event. 

Newark, N. J. 

The Lansden Company. 

* * * 

Prefer .Service Demonstrations 

We do not wish to enter our machine. We cannot see any 
advantage in a contest of this kind. We prefer to demonstrate 
the practicability of our machine under conditions where it is 
to be used. 

Milwaukee. 

Four Wheel Drive Wagon Co. 

* * * 

Contest Will be of Small Value 

We do not intend to place any vehicles in the contest being 
promoted by the Automobile Qub of America. While there is, 
no doubt, a general publicity value to affairs of this kind, we do 
not believe the club can conduct a contest which will be of much 
value in inducing business firms to investigate. We believe that 
each firm desires to make its ow^n tests in actual business service, 
running the wagons over streets which actually have to be 
traversed and hauling their own freight. 

Racine, Wis. 

Mitchell Motor Car Co. 

* * * 

Merits of Machines Will Not be Established 

While we do not believe that such a contest will establish 
the relative merits of the machines entered, we nevertheless feel 
that tests of a public character of this sort, even though the 
rules and conditions may not be equally favorable to all of the 
machines entered, add largely to a general fund of information 
which conservative business houses in this city, at any rate, de- 
sire to have at their disposal before installing autonK)bile trans- 
portation and delivery systems. 

New York City. 

The Commerqal Motor Car Co. 



Each entry costs $25. The time set far receiv- 
ing entries expired on November 1. 

Vehicles are to be stored over night at the depot 
provided by the club. They will be delivered to the 
custody of the club's representative at the end of the 
first day's run and remain in his care until taken 
charge of by ^ the official observer on the morning of 
the second day. 

On the first day of the contest each vehide(fully 
loaded) shall cover the route prescribed without stops, 
except those that are involuntary. 

On the second day each vehicle (fully loaded) shall 
cover the same route traveled on the first day, and will 
be required to make certain specified stops to be de- 
cided upon by the club. 

On the third day each vehicle (without load) shall 
cover the same route as on the preceding days with- 
out stops, except those which are involuntary. 

On the fourth day each vehicle (without load) 
shall cover the same route as on the preceding days, 
3ind will be *''*quired to make the specified stops. 



RULES FOR MOTOR TRUCK DRIVERS 

IN the stable of one of the largest users of electric 
trucks in the country the following rules are con- 
spicuously posted: 

1. No driver shall overload his truck without 
special order. 

2. Drivers running down grade shall not go any 
faster than the speed of the machine when on the level. 

3. All drivers required not to stop with load, go- 
ing up steep grade. 

4. Pushing or moving railroad cars with automo- 
biles not permitted. 

It is scarcely necessary to say that the trucks 
owned by this concern do not waste their stored energ> 
or cause unnecessary maintenance expense through 
overloading and speeding. 



CONDITIONS OF MOTOR WAGON CONTEST 

DURING the four days of the A. C. A. motor wagon 
contest, announced to be held in New York from 
Xovemher 7 to 10 inclusive, such vehicles as put in an ap- 
pearance will be expected to cover the following 40 
mile course every day: 

FIRST 8TAQB 

From Club House, at 58th street and Fifth avenue, 
to Ft. George, Washington Bridge, Jerome avenue, 
Seventh avenue, to Club House 20 miles 

SECOND ST AOS 

From Club House to the Battery and re- 
turn 10 miles 

THIRD STAGE 

From Club House to the Battery and re- 
turn 10 miles 

Total, 40 miles 



CO-OPERATIVE MOTOR WAGON GARAGE 

A co-operative organization, known as the Heights Gar- 
age and Storage Company, has just been incorporated 
to do business in New York City. The capital of the con- 
cern is $150,000. Patrons of the establishment will be. 
stockholders. 

A building 345 feet long and 65 feet wide, extend- 
ing from Riverside drive, near 161st street, is in course 
of construction and will be ready by January 1st. It is 
planned to provide special equipment and facilities for 
caring for motor wagons. This class of trade will be 
induced on the ground that storage for vehicles in the up- 
per section of the city can be more economically provided 
than downtown, especially for machines which traverse 
routes in the upper part of the city. 

The officers, well known business men of New York, 
are as follows: President, P. H. Fowler; vice president 
and secretary, Wm. J. Weller; treasurer, A. L. Smith. 
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Periodic Rebuilding 

High Service-Efficiency Cannot be Obtained by Present Administrative Methods 



AMONG the many problems which disturb the equi- 
poise of motor wagon owners none is more fascinat- 
ing, more elusive, or more perplexing than the means to be 
employed for maintaining high service-efficiency. As this 
efficiency depends upon the skill exhibited in administra- 
tion, it will be interesting to compare the executive methods 
which prevail in this country with those which are prac- 
ticed abroad. The study will not be flattering to Amer- 
ican pride, as it will show that adhesion to American 
methods is attended with marked disadvantages, not the 
least of which is a needless waste of labor and money in 
effecting repairs. 

Strictly speaking there is no well defined American 
method for maintaining service-efficiency at a high point. 
Each concern employing power wagons develops its own 
system. Certain fundamental practices are common to all, 
such, for example, as superficial examination, light repairs 
and adjustments. If we might denominate American 
practice for the maintenance of high service-efficiency by 
a term which would express the methods which have the 
greatest vogue, we would describe it as continuous re- 
pair without thought of the time when the machine will 
inevitably become unfit for service. 

♦ * ★ 

Opposed to this is the foreign practice which, find- 
ing its highest expression in the maintenance of motor 
buses in London, broadly consists in operating vehicles 
with the minimum of daily attention until they are abso- 
lutely unable to keep the road, when they are removed 
from service and rebuilt. This rebuilding occurs four 
times a year, the machines emerging from the workshop 
in as sound and serviceable condition as the day they were 
first put in commission. 

It will at once be observed that the American sys- 
tem of maintenance is palliative, while the foreign method 
is completely remedial in character. 

* ★ ★ 

The advantages of the foreign system being so ob- 
vious it is aggravating to reflect that they have not long 
since appealed to the imagination and sense of our econ- 
omists. When one stops to seriously consider the matter, it 
i> really absurd to keep on patching and repairing a 
machine which, despite these attentions, never operates 
at its maximum efficiency. There are, of course, certain 
disorders which are easily and expeditiously cured. But 
there are many more which, however great the skill ap- 
plied to remedy them, eventually cause the vehicle to be 
put out of service. 

To accurately anticipate the time when power wagons 
will no longer be fit for service is to exhibit administra- 
tive genius of the highest order. Experience, however, is 
required in order to know the moment when a vehicle is 
not giving the service of which it is capable. Abroad this 
period of comparative uselessness is usually found to be 



contemporaneous with the traversing of a given mileage, 
which varies with the speed, load, general care and ser- 
vice of the machine. But whatever the manner of deter- 
mining when a vehicle shall be removed from service and 
overhauled or rebuilt, the current expenditures for daily in- 
spection, adjustments and repairs must inevitably be less 
than under a system in which the machine is doctored 
until it has developed fatal weaknesses. 

* * * 

Let us imagine two installations of gasoline vehi- 
cles, one maintained by the American administrative 
method and the other by European practice. At the end 
of six months, if the vehicles in both installations were new 
at the outset, they will have shown equal wear, assuming 
that they have been employed in identical service and 
operated with an equal degree of intelligence. At that time 
the European establishment would proceed to dismantle 
its machines one by one, and in all probability at the end 
of two weeks each would issue from the workshop in as 
thorough a condition of repair as when first purchased. 
This overhauling would represent considerable expense, 
but as an offset the machine would be guaranteed freedom 
from serious troubles for some time thereafter. In addition 
there would be the guarantee of a high service-efficiency. If 
a balance was struck between the two installations at this 
time the cost of maintaining the American machines 
would show to decided advantage. 

But if we inspect both installations six months later 
we will find a different state of affairs. The European 
machines may possibly have been fitted with new clash 
gear transmission and other working parts which have 
shown very considerable wear through incompetent hand- 
ling. They will have been thoroughly overhauled for the 
second time. But it will be noted that their service ef- 
ficiency is still very high. If we enter the American 
establishment at this period we shall in all probability 
find that, pursuing the policy of continuous repair without 
any attempt to restore the machines to virginal efficiency, 
the repair cost curve has been steadily mounting and 
threatens to rise to the point where the curve of the 
foreign machines stands. We shall also find that the ser- 
vice-efficiency is extremely low. If we have any doubt 
that the curves are near each other it will be removed upon 
an inspection of the books of both establishments six 
months^ later, when it becomes imperatively necessary to 
renew many vital parts of the American machines in order 
to prevent a total breakdown in the service. 

★ ★ ★ 

It is always easy for a power wagon owner to find 

comfort in the sophistry that the continuous repair method 
is effective and economical so long as a machine keeps 
moving. But he would presume too much upon physical 
laws who assumed that because a power wagon can be 
kept in motion the collapse of its axles, gears, power plant, 
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frame and other parts is not imminent. The vibration set 
u\' by travel plays curious pranks from time to time with 
motor road vehicles. The strains due to high speed, over- 
loads, and uneven road surfaces torture a mechanism 
which is none too well equipped to resist them. External 
examination, though undeniably useful, is not sufficient 
if a high degree of service-efficiency is to be obtained from 
power wagons. Hence the necessity for periodic over- 
hauling or rebuilding. 

The European practice of maintaining motor wagons 
is equivalent to insurance that they shall at all times be 
fit for duty. American practice is equivalent to wagering 
that what is not known does not and cannot exist. Even 
if there was no mechanical or economic advantage in the 
European method, it would still strike a prudent man that 
it is better to err on the side of caution than to rely upon 
appearances which, as all know, are too often deceptive. 

* ★ * 

At first blush it might appear that the system of 
periodic rebuilding, practiced in order to keep maintenance 
cost low and service-efficiency high, was possible only for 
such establishments as employ large numbers of power 
wagons. Such, however, is not the fact, although it is 
not to be doubted that by the application of such a system 
large establishments can obtain benefits which it is im- 
possible to extend to small concerns. The small concern, 
however, must be expected to pay some penalty for the 
disparity in commercial importance between it and estab- 
lishments of greater magnitude. The rebuilding of 
machines can be undertaken without difficulty in the shops 
of people who live out of such work. It is true that re- 
building under such circumstances will be more costly 
than if it were conducted in the establishment owning 
the wagons. This extra cost, however, is not to be avoided 
if the earning power of the machines is to be kept at par. 

While, as a rule, power wagon owners would not be 



justified in relying upon the experience obtained through 
the operation of motor buses — the service of these vehi- 
cles being so highly specialized — it is yet of importance 
to remember that in such a matter as service-efficiency, 
and the methods for obtaining it, foreign motor bus oper- 
ators have hit upon nothing new. Indeed, if one will but 
t:».ke the pains to analyze prevailing conditions in com- 
mercial motor vehicle service of all kinds, he will find 
that the administrative practices which are most admired 
have not originated as a result of the emplojrment of the 
automobile, but can be traced back to street car and loco- 
motive service. 

For example, it is locomotive practice to set apart 
**shed days*' for engines which have traveled a certain 
number of miles, overhauling taking place without regard 
to the known or unknown conditions of the mechanism. 
This mileage varies. Some roads overhaul when their 
engines have traveled five thousand miles and others when 
they have traversed ten thousand miles. Some motor bus 
companies in London faithfully imitate this practice, and 
some of the large power wagon operators in this country 
— very few of them however — follow suit. Similar prac- 
tices prevail in the operation of street cars, urban and in- 
torurban. It is scarcely necessary to say that during the 
period of locomotive or street car activity there is inspec- 
tion every night in the round house and barn, in addition 
to repairs and adjustments which can be conveniently 
made. 

* ★ ★ 

In the last issue of this paper it was stated that 
service -efficiency as high as 96 per cent of the total of 
motor wagons employed was being obtained by some con- 
cerns. It is not difficult to believe this statement if one 
is assured that periodic rebuilding is a cardinal feature 
of the administration methods in question — which assur- 
ance we herewith give. 



GASOLINE MOTOR CABS IN NEW YORK 

AN attempt is being made to form a company to 
operate gasoline motor cabs of French manufacture 
in New York City. The chassis for these vehicles must 
be purchased from an agency which controls the sale 
of the French factory's product in this country. 

The unreadiness of our manufacturers to produce 
motor cabs of this type is assigned as excuse for ne- 
gotiating \vith foreign producers. 



The chief of police in Indianapolis expects to be 
granted an appropriation of $4,800 to be expended in 
buying a motor patrol wagon and maintaining it for 
one year. Of this sum $800 is to be set aside for driver's 
wages and maintenance. 



The import tax on motor buses in South Africa is 
now fixed at 15 per cent ad valorem. Motor wagons 
are only subject to a duty of 3 per cent ad valorem. 



TOP HEAVINESS NOT DANGEROUS 

EXPERTS have j^ublicly stated that there is practically 
no likelihood of a double decked motor bus overturn- 
ing. One eminent authority goes the length of saying that 
if the machine side-slipped, and suddenly came in contact 
with the street curb and the wheels on one side were to 
rise nearly a foot from the ground, with all the people 
on the top and nobody inside, the bus would still right 
itself. 



The import duty on all kinds of automobiles in 
Japan has been increased. Steam, gasoline and electric 
machines were formerly taxed at 10 per cent ad valorem. 
Now the duty on all machines is 15 per cent ad valorem. 



Charles Jenkins, hotel proprietor at Oog^pan and 
Bagnio, Manila, P. I. holds the government contract for 
transportation between these points and expects soon 
to have automobiles transporting baggage over the 
route. 
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The view Shows Granite and Creosoted Wood Pavement at the Corner of Dey and Washington Streets In New York City. 
The Contrast is Sharp and is Strongly Confirmatory of the Value of the Wood Block. 

Need of Good Pavements 

Cost of Power Wagon Maintenance is Very Largely Governed by Street Surface Conditions 



THE heroic efforts being made to provide the country 
with good roads leads many a reflecting student of 
national economy to wonder if commerce, industry and 
the welfare of the majority would not be better served 
if a share of the enthusiasm expended in this direction was 
diverted for the purpose of providing cities, towns and 
villages with sanitary and well paved streets. 

The most ardent supporters of the good roads move- 
ment dwell, not in rural districts, but in cities. They be- 
moan the sad fate of the farmer who must plow his way 
to town, but gaze with indifference upon the abominable 
condition of our city thoroughfares though they menace 
the life and health of man and beast. If philanthropy 
underlies the enthusiasm of city inhabitants for good 
country roads it will do no harm to remember that charity 
begins at home. 

* * ★ 

The need for good streets is even greater than the 
need for good roads, the stake at issue — health and in- 
dustry — being greater in the city than in the country. 
One does not have to be identified with power wagon trans- 
portation in order to heartily support this declaration. It 
is endorsed by millions who use horses for business or 
pleasure and are forever protesting against the inade- 
quacy of city road and street surfaces. Indeed, if the 
truth must be told, the power wagon has a very decided 
advantage over draft animals with streets as they are. To 
improve city pavements, therefore, would be more to the 
benefit of the horse than the machine. Power wagon 
users, however, would be quite willing to sacrifice this 
advantage for the assurance, which good pavements would 
give, that their vehicles would better resist wear, be less 
costly to maintain, and yield a greater service-efficiency. 

The ultimate desire of every power wagon user is 
to operate his vehicles as cheaply as possible. So long as 



city streets remain in their present condition, however, 
maintenance expense must be high. Of course all recog- 
nize that existing pavements were laid down for horses, 
and not for power wagons. It is some comfort, however, 
to users of power wagons to know that the team owner 
^Iso protests vigorously against the unsatisfactory condi- 
tion of city streets. Asphalt is not at all to his liking, 
though if it is kept clean, power wagon operators do not 
object to it. Wet or icy asphalt prevents horses from keep- 
ing their footing. Granite pavement is little better for 
the horse, as its firm and unyielding surface soon destroys 
his usefulness. Nor have power wagon economists any 
great love for granite pavement, its irregularities setting 
up heavy vibrations. Team owners think well of wood 
pavements, particularly if it is of the durable and non- 
slipping kind, and in all probability power wagon owners 
would agree that it was as economical from an operating 
point of view as any to be had. 

* it it 

The advantages which good street surfaces would 
give to all forms of city traffic naturally fixes attention 
upon jnodern paving methods. The ideal paving material 
would provide a sanitary, smooth, silent, waterproof, non- 
slipping, moderately resilient, dustless and durable sur- 
face, one which would be equally suitable for horse traffic 
and power wagons. A paving material embodying many 
of these virtues is already extensively found in New York, 




Worn and New Creosoted Wood Paving Block. The Picture 
Gives an Idea of the Compression. Worn Block 
Had Been Laid For Three Tears. 
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Boston and other large cities. Its praises are being widely 
extolled. 

This pavement consists of sound heart pine blocks 
of first growth, standard 8 inches long, 3 inches wide and 
3 1-2 inches deep. The blocks are first treated in creo- 
sote oil until the specific gravity is slightly greater than 
that of water. Then under a pressure^ of 200 lbs. per 
square inch the blocks are made to absorb 20 lbs. per cubic 
foot of a mixture of creosote and resin, thereby toughen- 
ing the wood fibers, filling the cells and tissues and making 
a block which is at once hard, waterproof and sanitary. 
Milk of lime is then forced in to fix the whole mass. The 
result is a block whose chief characteristics, aside from 
those just mentioned, are resiliency, durability and silence. 

* * * 

Of course this pavement has its faults. When wet 
it is slippery. This is the chief objection to it. But what 
pavement is not slippery when wet? Drivers of motor 
wagons assert that the new pavement is far less likely to 
cause a machine to skid than asphalt, brick or concrete 
blocks. Drivers of horse-drawn trucks are equally pleased 
with it. On graded streets the wood blocks are grooved 
every three inches in order to prevent slipping in wet 
weather. 

It should not be inferred that superior pavements 
are indispensable for the economical use of the motor 
wagon. This type of vehicle is making rapid headway on 
its own merits, regardless of the handicap of poorly paved 
streets. But when pavement improvements extend over 
a considerable portion of the trucking districts of our 
cities, and their good effect upon the service of the machine 
is generally appreciated, it will then be found that the 
power wagon is the actual and only saviour of the pave- 
ment. 

* * * 

One of these days municipal authorities will wake 
up to this fact. They will then discover that every motor 
truck which goes into service, displacing two or more 
horse-drawn trucks, means a decrease in the maintenance 
of the pavement and an increase in its life. They will be 
convinced that if all traffic was accomplished by power 
wagons the life of the pavement would be almost without 
limit. The ceaseless tramping day in and day out of 
thousands of steel shod hoofs on any pavement makes 
alarming inroads on street improvement appropriations. 

When city officials come to appreciate all this, they 
will lend much encouragement to the adoption of the power 




vehicles. We need not speculate upon what the tax payers 
will say when the day arrlVes'that street improvements 
cease to irritate. 

* * * 

Four year ago, when manufacturers of the creosoted- 
wood block came forward with the proposition to lay 
pavements in New York with a free maintenance guar- 
antee to cover a period of ten years, the city authorities 
eagerly accepted. The street railway company had pre- 
viously experimented with the block between its tracks 
in several sections of the city, where it readily and em- 
phatically established its merit. In 1902 experimental 
pavements were laid on Warren, 20th and 98th streets. 
As a result of the success of the material on these streets 
there are now between six and seven miles of it on the down 
town streets of New York. Yielding to the pressure of 
petitions by property owners, tenants and other interested 
citizens, four more miles are under construction, two miles 
are under contract, and practically all the down-town 
district, with the exception of West street, are included 
iti the petitions which are now on file and in course of 
preparation, and which will be granted as rapidly as the 
city officials can act. 



The Seams Between the Blocks are Fined With Tar or Cement. 



RURAL MAIL WAGONS 

STRAWS indicate the direction of the wind. The 
other day a rural mail carrier in the east was pre- 
sented with an automobile by the people living along his 
route. They wanted speedier delivery. 

Wherever rural mail carriers congregate — and there 
are 35,000 of them scattered through the country — they 
rarely miss an opportunity to declare for the free and un- 
restricted use of the machine. Through its use they hope 
to improve their material condition, which, as it is largely 
regulated by the allowance of $720 a year from the 
government, is a subject for habitual contemplation. 

The greatest expense attaching to the delivery of 
rural mail from the carrier's point of view, is the cost 
of transportation. To perform the duties in a satisfactory 
manner requires the service of two horses, and sometimes 
three. To maintain two horses and a human being on 
$60 a monjh is not difficult if the man can be content 
with a crust. But if he is to live as well as his horses he 
will require a little more money. A raise in salary has 
been proposed, but as the postal deficit for the conduct of 
rural mail delivery has reached enormous proportions — 
this year it has amounted to almost $26,000,000 — it is 
unlikely that relief will come from this quarter. 

Many carriers expend $250 a pear on their horses, 
harness and wagons. At least three-fifths of that sum 
could be saved if the mail was delivered by a light auto- 
mobile. 

The rural mail carrier— and let us again repeat 
there are 35,000 of him — desires an automobile, not for 
recreation, but as an economic substitute for the expensive 
and slow beasts he has been accustomed to maintain. He 
is willing to pay from $350 to $400 for such a machine, 
believing that it will earn its cost within eighteen months 
at the outside. 
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The Motor Ambulance 

Evidence Showing That Motor Vehicles in Hospital Service Fully Justify Their Employment 



MOTOR ambulance wagons may not pay from the 
dollar point of view, but considered as aids 10 
medical science and humanity they are worth their 
weight in gold. Their superior speed gives them a 
great advantage over horse-drawn ambulance wagons. 
A few minutes delay in transporting an injured or sick 
person to the hospital may result in the loss of a life. 

There are at present five motor ambulances in 
New York City. All are electrics. Electric ambulance 
wagons are employed because of their ability to get 
into action quickly, their comparative freedom from vi- 
bration, and the ample body room in proportion to 
wheel base. 

The Mount Sinai Hospital has used its ambulance 
since March 1, 1904, keeping a record of the cost of 
operation and maintenance. The vehicle was donated by 
a patron. At the time of installation another patron 
established a fund the proceeds of which, amounting to 
$900 yearly, are to be used permanently for the main- 
tenance of the ambulance. This amount seems to be 
little enough for the object, but it is really more than 
sufficient. 

The records show that for the two years the expen- 
ditures amounted to $1,829.67. This figure includes $1,- 
200 for wages and $629.07 for repairs which latter includes 
all incidental expenses, a new half battery, one renewal 
of battery plates, and $189 for a needed, but not necessary, 
equipment to the vehicle. It will be noticed that dur- 
ing this period the expenditures were $29.67 in excess 
of the income provided by the fund. It is very unlikely 



that another year will see this mild extravagance re- 
peated. 

Even as the account stands, there is a credit in 
favor of the vehicle which, according to the method 
of keeping the records, it does not get. The driver of 
the vehicle receives $50 per month. He is employed 
in general machine work about the hospital when not 
operating the ambulance. Since the calls average only 
eight per week, some of them less than a mile or two 
away, the hospital gets practically all of his time at the 
expense of the ambulance. Aside from this there is 
another credit which, in connection with the $900 in- 
come, would have provided a considerable surplus on 
the ambulance side of the account, but which for some 
unaccountable reason is not posted in favor of the ve- 
hicle. Qiarges are made for the services of the ambu- 
lance to calls other than those of the charity wards. 
There are no established charges for these calls, but 
the amount is generally about one-half of the charge 
for private ambulance service. The hospital manage- 
nn^nt argues, however, that these credits are just about 
equalized bv the board and lodging of the driver, for 
which the amlnilance is not debited. As a matter of 
fact, this arrangement leaves the situation in favor of 
the hospital, since the charges for the ambulance ser- 
vice exceed the cost of the driver's accomodation while 
the time he gives to the hospital is all in its favor. 

This motor ambulance has made an excellent rec- 
ord. It has proven more efficient and reliable than a 
horse-drawn ambulance, as well as cheaper in operation 
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and maintenance, not to mention its superior sanitary 
condition, which is a matter of much importance to the 
hospital management The hospital management 
lodges only one objection against it. When the snow 
is deep in the streets the operation of the vehicle is 
seriously impeded. Chains for the rear wheels were 
suggested; but it was urged that they cut the tires. In 
the coming winter, however, the wheels will be equipped 
with loose chains, instead of tight ones, to reduce the pos- 
sibility of tire cutting. 

♦ * ♦ 

The Presbyterian Hospital has used an electric 

ambulance for five years, it being one of an outfit of 

three. The other two are horse-drawn. Dr. Fisher, 

who was interviewed, though very much prejudiced in 

favor of draft animal service, managed in the course of 

conversation to demonstrate its inferiority to motor 

service. His logic in defense of the horse puts one in 

mind of Herrick's weil known couplet which runs thus: 

I see the right, and I admire it too 

Perceive the wrong, and yet the wrong pursue. 

"I want to be fair," says the doctor, "but to any- 
one who asks me about it I put it this way : 'If we had 
to buy a new ambulance we would get a horse-drawn 
vehicle; but if some good friend wanted to give us an 
electric ambulance we would gladly accept the gfift.' " 

"What is your experience in comparative cost of 
the upkeep?" he was asked. 

"Well," replied the doctor, "we keep no account 
of it. But one electric ambulance costs as much to op- 
erate as two horse-drawn ones. But it does twice as 
much work, and Vm not so cock sure that this year it 
is not going to do more work than two horse ambu- 
lances and cost less to run. You see if (here is the *if') 
we hadn't had considerable trouble with our horses this 
last summer it would be different. We lost one horse, 
had one go bad with us, and now another is almost at 
the end of his service." 

When the representative of "The Power Wagon" 
was shown to the stable to inspect the ambulances he 
made inquiry for the driver of the electric machine and 
was told that that worthy "was out scouting around 
trying to buy another horse." 

♦ ♦ ★ 

Dr. Fisher had considerable to say also about the 
delays to the electric ambulance in winter snows. This 
objection as well as that encountered at the Mt. Sinai 
hospital, was effectually disposed of by a talk with the 
chief engineer of the Lying-In-Hospital. This motor 
ambulance employed by this last named institution Jias 
been in constant, uninterrupted service since April J, 
11)00. Barring battery trouble at the outset, which was 
only natural at that early stage in the development of 
electric vehicles, the machine has proven its ability un- 
conditionally, even to faithful performance of duty m 
snow. It was stated that with chains on the wheels the 
machine was absolutely dependable even in deep snow. 
To clear a passage for the vehicle in heavy drifts .1 
shovel is carried, which is a common practice with all 
ambulances. 




Klectrlc Wagon Used by the Lying-in-Hospital in New York. Tliis 
Vehicle is Very Commodious, Having a Double Side Drop. 
It Was Put in Service on April 1, 1900. 




View Showing the Patient*s Extension . Bed in the Mount Sinai 
Hospital's Electric Ambulance — Bed Partially Pulled Out. 




Neat Charging Equipment In the Mount SInal Hospit al's 
Oarage — ^Extra One-Half Battery to LeftrOf Picture. 
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Battery Room of The Ne.v York Transportation Co. At the Far End of the Room is an Auxiliary Charging Board of Fifty Battery 

Capacity. Grappling Hooks of Traveling Crane are Seen in Picture. 

Battery Charging on Huge Scale 

Description of New York Transportation Company's Plant for the Operation of Public Service Cabs 



THE largest automobile station in the world is at the 
corner of 49th street and 8th avenue in New York 
City. In less than ten years it has grow^n from an in- 
stallation of twenty-five electric vehicles until now it con- 
tains more than 600 machines of various types. Most 
of these, however, are coupes. This equipment — operated 
by the New York Transportation Company — is being 
added to constantly. And, remarkable as it may seem, the 
limit of usefulness of the first vehicles installed has by no 
means been reached. 

Necessarily the work of caring for so large a num- 
ber of vehicles in service has had to be systematized. This 
has been done along lines to effect the greatest possible 
saving of time and labor. In other words, to keep the 
efficiency of the service anywhere near its maximum, the 
charging, changing, and all handlirlg of batteries, is done 
by machinery. 

When a car comes up for a change of battery a 
machine pulls out the exhausted battery and shoves in a 
fresh one. It lowers the dead battery on to a tramcar 
which carries it to the battery room, where a huge machine 
picks it up and places it upon a charging rack. As it is 
arranged, the whole operation of changing batteries takes 
less than forty seconds. 

The battery-room occupies a position in the center 



of the building and extends almost the entire length. The 
room is 375 feet long and 60 feet wide. It is cement 
floored and rock walled. Its capacity is the enormous total 
of eight hundred and fifty 44-cell batteries. Of these six 
hundred can be charged at the same time, but to do it 
takes a complicated system of electrical apparatus which 
must be visited by the reader to be appreciated. 

There are five separate rooms in the establishment: 
the rotary room, the switchboard room, the battery room, 
the pump room and the loading room, the last being a part 
of the garage. 

The Edison company's high tension wires are tapped 
for 6,600 volts. This enters the far end of the rotary 
room and passes through a three-phase switchboard which 
controls the current to two banks of three-phase trans- 
formers. This high tension switchboard and the trans- 
formers are located in a high gallery. The utmost caution 
must be exercised in handling the switch handles on ac- 
count of the intensity of the current. A big red sign 
lables it "dangerous." Each bank of transformers is con- 
trolled through a low tension alternating switchboard be- 
tween the transformers and two 200 kilowatt rotaries 
whose capacity is 110 volts and 1,800 amperes. The ratio 
of current transformation is regulated between the trans- 
formers and switchboard by four alternating pressure 
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regulators. Through this series of transformations the 
current is stepped down and changed from 6,600 volts 
alternating current to 110 volts direct current. 

The rotaries are located on the ground, while their 
control board is in another gallery together with a three 
tension current control switchboard. From here the cur- 
rent goes to the battery switchboard room on the floor 
above. By means of a series of storage cells interposed 
between the rotaries and the battery switchboard, the cur- 
rent is "crushed" or "boosted," decreased or increased, 
as required, by passing it through the charged or un- 
charged cell. Thus, when a full strength current of 110 
volts is passed through an uncharged battery it is 



"crushed" to 100 volts, and when a low strength current 
of 100 volts is passed through a charged battery it is 
"boosted" to 110 volts. This enables any strength cur- 
rent from 100 to 110 volts to be secured on the switch- 
board. Since these various strength currents are carried 
on six buses at the back of the switchboard, and are wired 
singly to six sockets on the board, the current is closed 
by plugging into the socket of whatever strength desired. 
The three current wire from the rotary board is thus 
easily handled. 

The switches whereby the vehicle batteries are 
thrown on and off charge make up the largest battery 
switchboard in the world. Here there are 550 switchc; 




Method of Loading Batteries by Hydraulic Ram. There are Three of These Machines, and Two 
for Loading th» rnderhung: Battery Type of C^b. ' 



arranged on three boards in 55 panels of 10 each. This 
corresponds with the arrangement of the charging racks 
in the battery room down stairs. The racks and switches 
are uumbertd alike, the switch number corresponding to 
the number of the rack to which it is wired. Just above 
each switch are the six sockets and contact plug pre- 
viously mentioned. At the top of each set of ten switches 
is an ammeter wired to each of the switches under it. The 
switches are of the twin-contact type and swing over to 
the right and to the left, making contact on the right 



with the ammeter and on the left with the charging side. 
One attendant has charge of the entire board. He has 
speaking tube communication with the battery room. 

Let us suppose that down in the battery room a 
battery has been put upon the fourth rack in the 52nd row 
to be recharged. A battery room attendant shouts up 
the tube to the switchboard attendant: "Cut in number 
four on fifty-two." The switchboard man steps to the 
switchboard, hunts up the fourth switch on the 52nd row, 
plugs in whichever socket is^iying lOCl volts at the time. 

Digitized by VjrOOglC 



16 



The Power Wagon, November, 1906 




View in Rotary Room Showing One of Four Transformers: also 
Controller Board 




Hydraulic Apparatus for Operation of Loading Rams. The Pressure 
Drum Is Lifted by the Machine on the Left, Which 
is Operated Automatically. 



throws the switch over to the right, reads the ammeter 
and, entering the reading on a slip, throws the switch to 
the left, thus putting it on charge at 100 volts. Every 
fifteen minutes he cuts in the ammeter and records the 
reading on the slip. In two hours he moves the socket 
plug to 105 volts. The final charging a litle later on is 
done at 110 volts. When the battery is fully charged the 
attendant calls down to a battery room attendant : "Num- 
ber four on fifty-two is off." 

The battery room itself is a weird place. Its im- 
ir.ense proportions and unusual general appearance are, in 
part, responsible for this. Inasmuch as a storage battery, 
when being charged, gives sprays of sulphuric acid, hun- 
dreds of batteries being charged in a single room generate 
an atmosphere that fairly reeks with an irritating .mixture 
which causes one unaccustomed to it to cough and sneeze. 
This mixture seems like a pall hanging over the room, 
especially so in the pale illumination of the Hewitt mercury 
vapor lamps which, on account of their immunity from 
the corrosive action of the fumes, is the only practical 
source of light. 

Two huge electric cranes, with low hanging grap- 
pling hooks, picking up a battery here and setting one 
down there, are capable of handling 10 batteries at one 
t«me, or a gross load of nearly 10 tons. They travel from 
c ne end of the room to the other and roll along on rails 
fastened high up along each side wall. Each crane has 
ten sets of grapples or hooks which come down and, grab- 
bing the battery underneath, hoist it up some six feet 
above the floor and carry it to a rack or a tramcar. The 
entire operations are controlled by one man from the 
bridge of the crane. The power for moving cranes and 
lifting batteries is electricity supplied from the rotaries. 
The performance of these cranes is very remarkable and 
constitutes the most important factor in the time and labor 
saving features of the establishment. 

Battery racks occupy the entire floor area and ac- 
commodate 850 batteries. They are permanently fixed 
to the floor and are arranged in rows of ten. The wires 
coming from the switchboard are carried in small trenches 
or open conduits in the floor, and are attached to the 
stands by means of swinging eccentric plates hinged to 
the four arms of the rack. When a battery is set on, and 
it is desired to connect the circuif, these eccentric plates 
are turned in toward the battery binding posts with which 
they make and hold contact. 

The batteries are brought in and carried out on tram 
cars propelled by cable electrically driven over drums. 
There are six of these tramways running across the room 
oat under the garage floor. In order to make this pos- 
sible the floor level of the battery room is three feet lower 
than that of the garage. The tramcar carries its battery 
along until it is in position for lifting to the loading ram, 
the platform for which it normally flush with the battery 
floor level. The ram is virtually a plunger operated by 
hydraulic pressure. This plunger hoists the battery to a 
position opposite the head of the ram ready for loading. 

There are two types of these loading devices, made 
necessary by the two types of vehicles in service. One 
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t}pe carries its battery in the body, loading endwise; the 
other carries its battery underslung, loading from under- 
neath. In loading the latter type the lifter merely raises 
the battery up to the proper height, when it is locked 
in place. With the other type, however, the loading is an 
entirely different matter, although the ram-loader is not 
as complicated as might appear. 

In one illustration will be noticed a cab backing into 
position for loading. The battery compartment is empty; 
but a wire hanging from an overhead trolley is plugged 
into the vehicle, by means of which the cab can be moved 
at will about the floor without a battery. The large verti- 
cal rods seen hanging from the ceiling suspend a sectional 
swinging platform. The wide steel plates are arranged 
even with the hubs of the vehicle and as it comes in they 



guide it into position and align perfectly at right angles 
to the loading table, while the swinging platform permits 
the cab to adjust itself to the alignment without straining 
itself or the guide plates. When the vehicle has backed 
into position two prongs, one of which can be seen pro- 
jecting beyond the table, raise the rear end of the vehicle, 
while the forward end is lifted by two plungers coming 
up through the floor. This brings the level of the vehicle's 
battery compartment floor up even with the platform of 
the ram and keeps it there until the battery is loaded. 

As soon as the vehicle is jacked up the ram shoves 
the battery into place, the jacks drop down, allowing the 
vehicle to settle upon its springs, the trolley having been 
disconnected, and the vehicle moves away under its own 
fresh power to service on the city streets. 



New York Transportation Co. 

BATTERY CHAROINQ RECORD. 
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NEW YORK TRANSPORTATION CO. 

49th STREET STATION. 
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This Card is Filed as a Condensed 
Individual 



Record of the Charging of 
Batteries. 



A. M. y^i^ p. M. 



This Card Goes With Battery When Loaded Into a Ca b. It Is 
Used to Keep a Check on Mileage of Batteries and tires. 



Motor buses of German and French origin pre- 
dominate in r^ondon. A short time ago a count showed 
that out of 7'>4 machines used in the metropolis 252 were 
i-fiported from Germany, 114 from France, 3 from Bel- 
gium and 10 from Switzerland, only 225 being of British 
nip.nufacture. The German machines are generally con- 
sidered superior to the Fiench. 



A motor bus line, carrying light freight, is being 
operated between Frankfort and Lawrenceburg, Ky. 



There is a strong probability that motor buses will 
soon be running between Albuquerque and Roswell, New 
Mexico. The towns are 226 miles apart. The service, 
it it is established, will be a continuation of the Torrence- 
Roswell line. A little more than 12 hours will be re- 
quired for the journey. The mail carrying contract will 
liirely be given to the operating company, which proposes 
to improve the roadway. 



There is motor bus communication between Lex- 
ington and Nicholasville, Ky. 
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New York's Motor Bus 

Brief Description of Machine Which Was Recently Put in Public Service 



MALICE frequently inspires people who are profit- 
ing by the development of street railway passenger 
tiansportation to prophesy that the motor bus will never 
become an important factor in the civilization of large or 
small American cities. Overlooking the motive which 
gives rise to this firm opinon, it is worth while to inquire 
if street railway operators are doing all in their power to 
preserve the monopoly which public favor has so in- 
dulgently granted them. 

Is street railway service — supplemented, as it is oc- 
casionally, by elevated and subterranean railways — really 
keeping pace with the growth and spread of population? 
Do straight lines, intended to tap zones *of population, 
satisfy people who are compelled to live at a disstance 
from them? Are suburban residents as well served as 
they could wish? In short, is street railway service as 
flexible as the inhabitants of a city, town or village could 
desire? If not, there is room for the motor bus. 

In all probability New York will be the first of 
American cities to ascertain what special virtues are pos- 
sessed by the motor bus. The New York Transportation 
Company, which operates 700 public service motor cabs, 
is thoroughly convinced that motor bus transportation 
only needs a fair trial in order to demonstrate its worth. 
It is now for the second time conducting an experiment 
oi' Fifth avenue with a machine of modern type. 

Mr. Meade, president of the company, not only con- 
cedes a wide usefulness to the motor bus in this country, 
but predicts a great demand for the machine within a 
very short time. He is particularly impressed with its 
availability in the development of suburban property, con- 
tending that a line of buses with operations judiciously dis- 
tributed would very likely prove profitable in districts 
where the populaticn would be insufficient to support a 
trolley system. Furthermore, once having become a neces- 
sity to the inhabitants, it would be difficult even for a trol- 
ley line to rob the motor bus of its popularity, especially 
ns frequent service of road machines could be maintained 
at much less cost than trolley cars. As a feeder to exist- 
ing through trolley lines and suburban* railroads, and as 
a means of transfer between centers, the motor omnibus, 
in his opinion, has unlimited opportunity. 

If the application of the vehicle to these fields does 
not commence to be evident in two or three years, or even 
before five years, it will not be strange, and will not reflect 
at all upon its utility. For some years past the manu- 
facturers of self-propelled vehicles, working along the 
line of least resistance, have been exceedingly busy pro- 
ducing pleasure cars and trucks. The New York Trans- 
portation Company, therefore, when it first desired to test 
the value of the motor bus, had to be content with such 
meager assistance as a nearby factory could render. The 
result was a purely American bus — a gasoline-electric 
aflPair, which, though very pleasing to the eye and capable 
of carryiyng a lot of passengers and making good speed. 



was a failure. Why ? It was far too heavy. 

For its second experiment the company ordered a 
double-decked bus made in Europe — chassis by De Dion in 
France and body by the Motor Emporium in London. 
After a long, long wait, the machine arrived, but it could 
not be put into service at once as it was found necessary 
to rebuild the back of the body so that passengers could 
alight on the sidewalk rather than be obliged to get off 
in the middle of the street. In London buses stop at the 
lefthand curb, and the staircases therefore wind toward 
the left. The staircases of double-decked American buses 
should wind to the right. JJpwever, this alteration was 
made and the bus went into regular service on Fifth avenue 
on October 8. 

It is not improbable that six more of these chassis 
will be imported and fitted with bodies here. Ocean trans- 
portation and the import duty causes the cost of these 
machines to mount high. But as it is apparently impos- 
sible to purchase them at home they must be procured 
abroad. It is said that by next summer a fleet of these 
vehicles will be operating in New York. Eventually, of 
course, they will all be American built and to specifications 
O'. the company's own nomination. 

The total weight of the bus now operating in New 
York is 7,700 pounds. The body weighs only 2,000 




Ney York Gasoline Motor Bus. The" Winding Stairway Had 
to be RebuUt to Allow Passengers to Alight on SidewaJk. 
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pounds, a remarkably light construction when we con- 
sider that its seating capacity is 34 passengers. The 
wheel base is 156 inches; tread is standard. Tires are 
small and of English design, 2 inch twin type on rear 
wheels and 3 inch single on front wheels. The American 
buses will have 3 inch twins on rear wheels and 4 inch 
single on front wheels. The motor is 115 millimeters bore, 
130 millimeters stroke, and normally develops 28 hp. A 
four speed sliding gear transmission is suspended just 



tcntion paid to details of administration quite as much as 
on account of the poor judgment exercised in the selection 
of machines for public service. 




Rear Shackle of Front Spring on New York Bus. 

ahead of the rear axle. The final drive is through spur 
gears. 

The bus is a success on Fifth avenue. It was stated 
by the driver that there is not a grade the length of the 
avenue which the vehicle is unable to negotiate on fourth 
gear with ease. 



FAILURE OF A MOTOR BUS COMPANY 

THE failure of a London motor bus company, organ- 
ized with a capital of $50,000, has just been an- 
nounced. The promoters of the company deluded its 
stockholders into believing that upon such a slender cap- 
ital it would be possible to purchase twenty-two vehicles 
at an aggregate contract price of $95,000 and after pay- 
ment of a deposit upon this sum cancel the remaining 
obligation out of revenue. This singularly attractive plan 
has been put in practice on more than one occasion, and 
where the management and road operations were in care- 
ful hands has often been crowned with success. 

Only under the most favorable circumstances is it 
possible to make a financial success of carrying passen- 
gers by motor vehicles with an inefficient operating staff, 
inferior drivers, inadequate breakdown organization and 
bad road and stable inspection. 

It has frequently been stated by discerning critics 
that half of the motor bus companies now operating and 
being floated in London will fail because of the inat- 



WAGES OF MOTOR CAB DRIVERS 

IN Paris the service of gasoline motor cab drivers is 
rewarded at the rate of $2 per day. They are, how- 
ever, credited on the books of the operating companies 
with 27 per cent of the gross receipts accounted for by 
taximeters. Against this credit they are charged with 
15 per cent of the total of repairs. They buy their own 
gasoline and oil. 

Settlement for net earnings is made quarterly. Re- 
pairs include not merely the mechanical up-keep, but 
upholstering, painting, etc. 



STATE ASSISTED MOTOR BUS LINES 

PROFITING by the example set by Bavaria the Aus- 
trian government has resolved to connect by motor 
bus hues such thinly populated localities as would not justify 
the construction of railways. The postal service in these 
districts is woefully inefficient and it is with the expecta- 
tion of bettering its condition, quite as much as affording 
improved means of passenger transportation, that state 
aid is to be lent to various enterprises. 

Four principal considerations will govern the 
operation of these lines, namely : 

1. Lines to be worked by the state under limited 
guarantee of profit by interested groups. 

2. State motor lines to serve temporarily for con- 
veying passengers and the mails. 

3. Fares to be based on a uniform rate of 6-8 
hellers (about two cents) per kilometer (5-8 of a mile.) 

4. Post office to establish and manage the lines. 
It will be observed that the Austrian authorities 

are not as courageous as their . neighbors in Bavaria. 




Bus Used by Bavarian Royal Traffic Department. 

The latter assume the whole risk of their project. 

The machines to be employed will carry 20 passen- 
gers, travel at 12 miles an hour and afford accommoda- 
tion for passengers' luggage at the rate of 110 lbs. per 
head. Higher rates than 2 1-2 cents per mile shall 
be applied 6n\y where particularly steep gradients and 
unfavorable state of roads render necessary very power- 
ful and, hence, more expensive automobiles. It is pro- 
posed to grant 33 lbs. of free baggage per passenger. 
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Motor Mail Collection 

Postal Officials Prepare to Employ Power Wagons in all Large American Cities 



MAIL collection by power wagons is a subject whicn 
for a long time has deeply interested high ad- 
ministrative officials of our postal department. Upon 
every occasion when sanction has been given for ex- 
perimental service of this character the superjor speed, 
economy and dependability of the machines have been 
made manifest. 

Why, then, is such work generally performed by 
horse-drawn wagons? 

Simply because the government, which contracts 
for the collection as well as the transport of its mails, 
cannot at will terminate existing four-year agreements 
with postal horse-drawn wagon owners. We may con- 
fidently hope, however, that as fast as these obligations 
expire the mails will be collected by power wagons. 
The first assistant postmaster-general encourages this 
expectation by officially pronouncing horse-drawn mail 
collecting vehicles in large cities to be unequal to the 
task assigned to them. 

★ ★ ★ 

At the beginning of last month the power wagon 
was officially commissioned for postal work in Balti- 
more. Two motives ruled in the selection of this city 
as a theater for demonstration. Baltimore's hills cause 
much distress to draft animals. This statement dis- 
closes the first motive. The second is found in the fact 



that the horse-wagon mail collecting contract, having 
run its legal course, is not in interference with the 
plans of postal authorities. 

Experts in power wagon operation will not fail to 
recognize that the hills of Baltimore are advanta- 
geous rather than disadvantageous to the automobile. 
Engine power, if sufficient for the pupose, makes light 
of gradients which quickly tire horses. If the hills are 
covered with ice or slime the advantage still rests with 
the machine, for it is well-known that such conditions 
are easily overcome in mechanical road transport. 

It is an axiom among power wagon makers that 
the conditions which are best for the machines are those 
which betray the weakness of the horse. The practically 
undiminished speed of a machine in climbing hills is a 
heavy handicap for the animal which has to be 
"breathed" from time to time if the ascent is long. 
Traveling over level ground the superior value of the 
machine's power is not so dramatically exhibited, but 
it is obvious none the less. 

The importance of haste in the performance of 
work in every branch of the postal service is too obvious 
to require elaboration. Speed in long distance mail 
transportation — of which this age witnesses the most re- 
markable demonstrations — must inevitably be accom- 
panied by speed in local collection and carrying. The 
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growth of commercial correspondence, the immense en- 
largement of rural mail delivery, the, necessity for con- 
stantly extending local conveniences, these and other 
matters of like importance impel the postal authorities 
to keep abreast of the times in matters affecting * me- 
chanical transportation over road and rail. 

The slow and toiling horse is the one inefficient 
agent in the postal service. He is to be banished for his 
slowness. 

* * ★ 

s. 

Four horse-drawn vehicles, formerly used in the 
collection of mail in Baltimore, have^been put out of action 
as a result of the employment of two 18 hp. gasoline 
Columbia wagons of a type especially constructed for 
postal service. Each machine carries three pouches 
having a total capacity for 300 pounds of mail matter. 
An extra pouch is kept in reserve an^cl ,put into service 
when one of the three sacks mentioned has been filled 
and set on the running board beside the driver. The 
collector rides on the rear step. 

The machines are operated from the left-hand 
side. Each weighs about 1,800 pounds and is capable 
of a speed of 35 miles an hour. All four wheels are 
fitted with pneumatic tires of 3 1-2 inch diameter. The 
engine is of the two-cylinder opposed type. 

In order that a comparison may be drawn between 
the efficiency of these machines and horse-drawn wag- 
ons so generally employed in mail collection work, 
fifteen of the latter vehicles will be retained in service. 

The crew of each machine consists of a driver 
and a collector. Temporarily an observer is occupy- 
ing a seat along side the driver. His duty is to note 
and make official report of the vehicle's behavior on the 
road and, presumably, keep track of the cost of opera- 
tion. It will be understood, of course, that the con- 
clusions which eventually will be drawn from inspec- 
tion of the maintenance and operating reports pre- 
pared by this observer will not be of much value out- 
side of postal work. 

★ ★ * 

As mail colecting contracts will expire in many 
large cities throughout the country within the next 
year the keenest interest is being displayed in the per- 
formance of the Baltimore machines. Detroit's post- 
master, who has had a machine collecting mail from 
outlying stations for the past six months, has been 



authorized to contract for a more extended service. At 
present there is motor wagon service in the transporta- 
tion of mails between the main office and station F at 
Milwaukee Junction. Postmaster Warren would like 
to have the service established between the other branch 
offices and will forward the bids received to Washing- 
ton. The existing contract for horse-drawn mail col- 
lection does not expire until June 30, 1907. 

* * * 

. Three years ago Cleveland's postmaster tested 
power wagons in mail collection and became convinced 
of their value. Recently he was negotiating with the 
street car company for a special trolley car to operate 
between central and sub-stations and to carry mail ex- 
clusively. The street car company wanted 20 cents a 
mile, but the government would not bid more than 17 
cents. 

* * * 

The next spring Milwaukee's postmaster will be 
given an opportunity to prove his faith in the superior 
worth of the power wagon. He says: **One machine 
would collect all the mail orf the east side, once an hour. 
I believe six machines would do more work than the 
fourteen wagons now in use. They are indefatigable 
and all they need is careful attention. I personally 
should like to see a local company get the contract for 
furnishing the machines, so that if anything should hap- 
pen to one of them, new parts could be secured at home.*' 

★ * * 

In MinneapoHs mail will be collected by automo- 
biles from down-town boxes and sub-stations if some 
responsible concern will come forward and guarantee 
the efficiency of the service. 

★ ★ ★ 

The postmaster at Kansas City was recently in- 
structed to advertise for bids for the service of two 
mail collecting power wagons, the work of which is to be- 
gin at once and continue for four years. Two of the local 
automobile firms bid for the award. The wagons will 
not be purchased, however. Their service will be hired 
to carry mail from the thirty sub-stations, which work 
is now being partly performed by street cars. The 
power wagons must be new or as good as new. At 
all hours of the day they are to be subject to the orders 
of the postma.ster. The successful bidder must give 
a bond of S3,000, and a check, duly certified, must ac- 




Group of 2-Ton Gasoline Buses Employea to Carry Mail in Eng^land. Where City and T^ong Distance 
Delivery is Undertaken by Government Contractors. 
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company each bid. Concerning the bids the postmaster 
said: "I am doubtful of their acceptance. They are 
too high. I cannot, of course, give out the names of 
the bidders and the amount of their bids. But I will 
say that thy call for too large a sum, in my opinion.'' 

"Do you think that the quality and amount of 
service might make up for the increase in cost?" was 
asked. 

"They would do more," he replied. 

One of the local dealers who did not put in a bid, 
says: "It wil! not pay to put machines into the local 
postal service. If we could run for two miles or so 
between stops, then money could be made out of such 
a proposition. But this work would call for frequent 
stops, in fact many are but a block apart. This con- 
tinual stopping and starting is very hard on a machine. 
The wear and tear is very expensive, and by the time 
that item is balanced against the pay we would receive 
there would be little left to pay for the work. So far 
as I am concerned,' I would not have the contract. 

it -k -k 

As soon as the necessary arrangements can be made 
the city post office of Pittsburg -will have an automobile 
on its carrier staff to collect mail from the boxes in the 
suburbs and for moving heavy mail from all parts of the 
city to the main office. Postmaster Davis estimates that 
it will not cost more than $1,200 a year to hire a motor 
wagon for this purpose. At any rate, this is the limit 
of cost upon which he will have to figure. 

a -k -k 

Mail collecting power wagons will also be employed 



in the Philidelphia post office before many months have 
passed. "We experimented with the power wagon two 
years ago," says Assistant Postmaster Knowles, "and 
found that with half the labor and half the time, but with 
an equal expenditure of money, the use of the machine 
for purposes of collection and delivery resulted in twice 
as much work being accomplished. By this I mean that 
one motor wagon, with half the attendants, covered twice 
as many districts as the horse drawn wagons." 

MOTOR WAGONS FOR CIRCUS COMPANY 

F)R some time past it has been gossiped that Ringling 
Bros., the well known circus proprietors, were consider- 
ing the employment of power wagons for the transporta- 
tion of their equipment through the country. The story, at 
first regarded as a clever piece of work on the part of the 
circus' press agent, is now being seriously considered since 
it develops that the Ringling Bros, have carefully calcu- 
lated the economy to be derived from the substitution of 
motor wagons for draft animal service. 

It is now unofficially reported that a contract has 
been signed for the purchase of a large ntunber of motor 
trucks from a manufacturing concern located in Pontiac, 
Mich., involving the expenditure of about $250,000. Color 
of truth is lent to this report by the statement that the 
nianufacturers who have secured the contract have stopped 
all other work and will maintain day and night shifts on 
the Ringling Bros, order until it is completed. The trucks 
are to be delivered at the winter quarters of the circus 
in ample time for use at the opening of the 1907 season 
in Chicago next April. 





Plowing Streets by Motor 

MOTOR cars have been used for so many purposes foreign to those for which their designers intended them to be employed that no 
great surprise is caused when we are informed that one of them was recently used to plow a street in Detroit which stood in need 
of paving. On one side of the Aerocar Company's plant was a hard cinder driveway which had been graded so high that during heavy 
rains the water ran into the building. It was decided to lower the grade and thus remedy the trouble. Someone suggested that a 
motor car be used. It was not thought possible that it could pull such a dead load. It was stated that the wheels would spin round 
before the dry hard roadway would give way to the plow. A machine that was being tested was hitched to the plow with a doubled 
rope. The powerful four cylinder air-cooled motor was then started, the clutch let in, the wheels began to dig, the point of the plow 
sank out of sight and the hard packed ground cracked apart and was turned by the share. 
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Using Power Plant of Motor Wagon to Pull Telephone Cables Through Conduit. 

Substantial Economy 

How One Concern Saves Money by Auxiliary Use of the Motor ^y agon's Power Plant 



TIE usefulness of the motor wagon is not limited to 
the duty of transporting materials. Its power plant 
is available at all times as a stationary unit to take the 
place of human and brute labor. 

Conditions are often encountered where the power 
of the vehicle can be applied externally with great advan- 
tage — as in hoisting loads or extricating a mired machine 
by attaching one end of a steel hawser to an immovable 
roadside object while the engine winds the other end upon 
a drum, as is fnequently done in military motor wagon 
transport. The New York Telephone Company's motor 
cable wagon furnish js an admirable illustration of the 
valuable aid which tl e motor can occasionally lend apart 
from its use in propelling the vehicle. 

Prior to the installation of this vehicle it was neces- 
sary to pull the telephone cables through their underground 
conduits by means of a capstan operated by seven or 
eight men. The opeiation was slow in comparison to the 
speed with which it is now done, although it was not con- 
sidered slow three years ago. Eighteen hundred feet of 
cable pulled in in eight hours was considered a fine day's 
work. Now, however, the foreman of the wagon is dis- 
appointed if he falls short of 5,000 feet in the same length 
of time, and a mile is nothing to boast of. 

The wagon has a carrying capacity of five tons. It 
carries its own reels of cable, pulleys, stanchions, tackle 
and all necessary equi])ment, to and from the place of 
work, together with the men connected with it. Its power 
equipment consists of a battery of 44 cells and two motors. 
One motor is hung forward of the rear axle and propels 
the vehicle through a spur gear drive ; the other, of 2 1-2 
hp., is mounted under the driver's seat, and is geared to a 



drum around which it winds the pulling cable. The steel 
uprights, which can be seen extending downward into 
the manhole, carry adjustable pulleys at the top and bot- 
tom, guiding the pulley cable and holding it straight with 
the conduit through which it is pulling the telephone 
cable. 

The advantages of this wagon are manifold. It does 
the work of two or three draft animal trucks which for- 
merly transported the cable reels and tackle to the scene 
of the day's labor. Aside from pulling about three times 
as much cable in a day as was pulled by the old method, 
it pulls a much larger cable. Formerly the cables con- 
tained fifty pairs of telephone wires, and to pull any more 
than this was utterly impossible. Now, however, the 
cables contain 300 and 400 pairs of wire, so that the 
actual amount of work done is about ten times that pos- 
sible only three years ago. 

Formerly manual labor was always employed. The 
use of horses was out of the question on account of the 
fact that in circling about the capstan they would be in 
interference with the street traffic. 

Pulling the cables by motor power permits a deeper 
manhole, which is a distinct advantage in that more con- 
duits can be placed in it and thus enabling the telephone 
company to rest easy concerning the matter of caring for 
the expansion of its business. Eight feet was the former 
limit to the depth of a manhole, while 20 feet is now not 
at all uncommon. 

But more than all of these advantages is the time 
saved in getting to and from work. The motor vehicle's 
gain in speed over the horse-drawn trucks enable its crew 
to work from fifteen minutes to an hour more each day 
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than formerly, especially when the work lies at a consider- 
able distance from the company's warehouse. 

In the course of a day the vehicle uses about as much 
current as if it were an ordinary truck in constant opera- 
tion, or, an equivalent of 30 miles per day, which is one 
' full charge. 

The superintendent of cable work is more than 
pleased with the efficient service of this wagon. The 
three years during which it has given an absolutely unin- 
terrupted service have surely been sufficient to test its 
practicability. 



SPEEDY FIRE DEPARTMENT VEHICLE 

NINE fires out of ten can be quenched before they have 
made much headway if aid from the fire department 
can be speedily obtained. The rapidity with which fire 
fighting apparatus can be brought into action therefore, is 
a matter of the very highest importance. Hence the motor 
driven fire vehicle. 

The fire department of Springfield, Mass., has just 
been supplied with a 40 hp. first aid vehicle made in the 
works of the Knox Automobile Company, capable of 
carrying eight men and having a maximum speed of 50 
miles an hour. The fire apparatus consists of chemical 
extinguishers, 200 feet of hose, an equal length of rope, 
and implements which can be effectively used at outbreak 
of a conflagration. The engine is of the four cylinder 
variety, air cooled. Sand, contained in boxes and feeding 
through a nozzle in front of the driving wheels, gives 
good traction on slippery pavements 

The vehicle was purchased as a result of protest 
made by the Insurance companies, which complained that 
the fast growing city was not adequately protected against 
the ravages cf fire. The city had the choice of putting 
more firemen on the pay roll or installing an up-to-date 
machine. The result of the choice was never in doubt. 
The eight m-'.n composing the crew were individually 



trained at the Knox factory in the use of the car, so that 
each may be called an expert. 

The car is located at the central station and answers 
every alarm, and its efficiency has been proved in a marked 
way many times since its inauguration. On the same day 
the car was delivered to the department — in fact, in less 
than two hours thereafter — it responded to an alarm only 
two blocks from an engine department. The emergency 
crew arrived at the scene of the fire and was at work be- 
fore the engine arrived. The car has been in service 
somewhat over a month and the fire department and city 
officials are so convinced of its merits that negotiations 
are pending for another of like design, in order that one 
may attend down-town alarms and the other those on 
what is known as *'The Hill," which is some distance 
from the down-town stations.. The economy is best evi- 
denced from the fact that twenty men were contemplated 
as an addition to the department, while it is admitted that 
the eight forming the auxiliary crew are far more efficient 
than the twenty could possibly have been, scattered among 
the widely separated stations. 



A fifty-passenger motor stage is being operated be- 
tvv'een Flushing and Whitestone, L. I. The fare is only 
five cents, four cents cheaper than the railroad fare. The 
company intends adding several other vehicles to the ser- 
vice, the route to include many villages which now have 
no direct means of transportation. 



Persons living on rural delivery route No. 1 of 
Paterson , N. J., have given the carrier an automobile 
in which to make his deliveries. The route runs through 
the Preakness mountains and covers twenty-seven miles. 
The journey is now made in three hours and three- 
quarters, while with a horse and wagon it took eight hours 
to cover the ground. 




Fire Department Vehicle I'sed In Springfield, Mass. 
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Motor Bus Trust 

Cut-Throat Competition Among London Bus Companies Makes Amalgamation Desirable 

r^OR a year past it has been freely predicted that unless Road Car Company are not included in the combination^ 

r means were found to prevent the cut-throat com- It is not surprising, therefore, that investors in London 

petition which exists among London motor bus companies motor bus securities suspect the proposed amalgamation is 

the ruin of all would be accomplished, and the mdustry of but preliminary to one which will eventually include all 

which they were the exponents and pioneers would col- of the substantial operating companies, or, as our frenzied 

lapse as quickly as it had been created. financiers would say, the present combination is but the 

Long ago it was suggested that all the bus com- **first story" of an edifice upon which will subsequently 

panics, both horse and motor, should amalgamate in order be erected a second and possibly a third, 
to defeat any scheme on the part of the London county So^e idea of the financial strength of the concerns 

council to take control of the surface traffic such as is included in the combination may be gathered from an 

exercised by the Paris municipal councU. enumeration of their authorized issue of capital stock, 

Threatened from within and without the majority of which are as follows : 

the companies favored amalgamation, fearing that if the London Road Car Company $2,500,000 

day for consolidation was too long postponed the millions ^o^^^^ ^.^^^^^j Omnibus Company .... 5,000,000 

invested in operation and manufacture would be wholly Thomas Tillings 2,375,000 

lost. Naturally the weaker concerns showed the greatest Associated Omnibus Company 750,000 

alarm. But even the stronger ones were apprehensive. It London Power Omnibus Company 1,000,000 

was obvious that a consolidation of small operators would u- ^- u- u j-j • 1 j .1. • . 

, , rnt. , • ij ^ -"^"y combination which did not include these giants 

not remove the danger. The large companies could not u u r -j ui j . • 1 1 , 

, f , L ij 1 •£ 4. couW not be very formidable and certainly could not 

be brouerht to see why they should make sacrifice to pre- j • 1 i. • 1 -i r u- u , • . 

. r .1 I-.., r 11 remedy the industrial evils of which so much complaint 

serve the investments of the little fellows. u jt^it^/- ir^ u/- 

\r., , 1 .11 xi I IS heard. The London General Omnibus Company per- 

Thus the matter stood till recently, when it was un- . . . ^ , 1 u ui i- u . Ai. 

, , . r 1 J- • sistently refuses to be moved by the blandishments of the 

officially announced that four of the leading companies . \ .... 

: . , J • . r J w • 4.-4. ^ ^^"st organizers. If it capitulates a huge combination 

had tacitlv agreed to join forces and let their competitors . 1 rr 1 '4. .u n . 

.t.- 4. * r 4.U will be formed. If it doesn t even the small enterprise now 

shift for themse ves. By this arrangement two of the . r 1 1 ^ u j j 

, r \ A ^ r- in process of development may be abandoned, 

largest operators, the London Road Car Company, own- 
ing 121 machines, and the London General Omnibus Com- strongly suspected that the proposed combin- 

pany operating 129 machines, are confronted with the ^^'^^ "^^^ks a deep laid plot to fleece investors in motor 
choice of heading a new alliance or pegging it alone. securities. This suspicion is not allayed upon reading 

Though no authoritative confirmation of the con- ^^e following article taken from a recent issue of a paper 

solidation as outlined is yet forthcoming it is well under- ^^ich reflects the progress of the industrial motor road 

stood that the companies to be combined are : The London vehicle : 

Motor Omnibus Company, capital stock $1,500,000; the It is interesting to note that the four companies concerned in 

London and District Motor Bus Company, capital stock this rumored amalgamation are controlled and directed by the same 

$?,000,000; the London and Provincial Motor Omnibus «^^"P of financiers ; hence the benefit that may be expected to ac- 

^ . , , J 1 J 1 Tif i. ^^^^ depend entirely upon the nature of the proposed fresh 

Company, capital stock not declared; and the Motor i^^emal contracts. As the arrangements are only under discussion, 

lius Company, capital stock $1,500,00. These concerns ^nd may be greatly modified before the intended formal combin- 

own 222 machines out of a total of 723 plying the streets ation is carried through, it is only possible for us to express the 

of London opinion that any intention to *'rig the market" or seek for plunder 

The London Motor Omnibus Company, the largest ^^"^.^^ ^^j^ contemplated exploitation, will meet with n 

, . ^ 1 • 4. cold reception at the hands of the public. We can quite under- 

factor in the consolidation, owns 159 machmes, represent- ^^^^^ ^^^^ .^^^^^^^^^ concerned are eager to have some scheme 
ing roughly an investment of $650,000, heads the list of amalgamation to dangle before the eyes of their shareholders. 

London operating companies. The London District Motor it is an open secret in well-informed circles that negotiations for a 

Bus Company owns 42 machines, the Motor Bus Com- combination with the oldest and largest of London's great omnibus 

pany 12 machines, and the London & Provincial Motor companies only fell to the ground, not many weeks ago, because 

* , . the newer interests desired unduly to load the proposition with 

Omnibus Company 9 machines. ^^p.^^^ ^^^^ ^^^^^ ^^^^ unrepresented by any substantial 

It is proposed to capitalize the alliance of these con- ^^^^^^ j,^ ^^^^^ circumstances, we regret our inability at present 

cerns at $10,000,000, which sum is so largely in excess to regard the alleged scheme as having any foundation other than 

of the value of the combined properties as to give rise to the narrow one of adventitious benefit to a small group of finan- 

the suspicion that other companies are shortly to be taken ciers. Unless, when the scheme is ripe, we are able to discern 

, I- ^- • j-£c 14- 4. K , (^^^ *.u^ clearly the sound business merits for which one looks where com- 

into the combination. It is difficult to see how, from the ^. / ."^ , r 1 ^ ^ ♦ u 

. . bination is to be of lasting service and advantage to those who 

combination of the four companies mentioned, any perma- ^^^^^ ^^^^^y ^^^^ ^^^^^ condemned. There 

iient relief can be given to the situation, particularly when ^^^^ room for manipulation of promotion profits than there 

such strongly financed concerns as the I^ndon General jg justification, today, for the reckoning of a good will value in 

Omnibus Company, Thomas Tillings, and the London any of the metropolitan omnibus companies' balance sheets. 
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Correspondence 



T/ie editor invites correspondence on all subjects connected with tite use or design of power wagons. No responsibility, 
however, ts accepted for the views expressed by correspondents. No letters from firms engaged in any branch of the power 
wagon industry, which may be regarded as mere advertisements of their products, will be published. However, as many of 
the most practical suggestions come from those engaged in the industry, their communications upon matters of general intep- 
est will be especially welcome. 



Economical Speed of Wagont 

To the Editor. — Your article on the subject of useful and 
economical speed is very timely. It is my experience that the 
majority of power wagon owners and drivers completely fail to 
recognize the importance of keeping the speed of the machine with- 
in such limits as will insure low maintenance cost. They blame 
the manufacturers for the results of errors of indiscretion com- 
mitted by themselves. When a machine is equipped with tires 
selected to carry a certain load and that load is habitually exceeded 
in service, it is evident that any increase in speed beyond what 
may be regarded as a safe rate of travel can only result in un- 
usually severe wear upon the tires which are overtaxed in cushion- 
ing the load. 

To guard against this, tire makers find themselves compelled 
to recommend the employment of larger sizes than would be 
necessary if the speed were kept low, thus adding to cost of in- 
vestment and running expense, while not in the least benefiting 
the purchaser. 

On roads where the surface is bad — ^and there are few that 
are really superior which are open to merchandise traffic — exces- 
sive speed is inevitably accompanied by rapid depreciation of the 
machine. The speed of a motor wagon is, as you say, a feature 
of its economy, but its abuse may easily convert that economy into 
a loss. 

It is my opinion that the speeds you recommend for the 
various sizes of motor wagons are very liberal. I would be in 
favor of the following rates of travel. 

Wagons with 500 pound load, 15 miles per hour. 

Wagons with 1,000 pound load, 15 miles per hour 

Wagons with 1,500 pound load, 12 miles per hour 

Wagons with 2,000 pound load, 12 miles per hour. 

Wagons with 2,500 pound load, 10 miles per hour. 

Wagons with 3,000 pound load, 10 miles per hour. 

Wagons with 3,500 pound load, 6 miles per hour. 

Wagons with 4,000 pound load, 6 miles per hour. 

Wagons with 6,000 pound load, 5 miles per hour. 

Wagons with 10,000 pound load, 4 miles per hour. 

In the higher loads speed is very costly and is wholly un- 
necessary. The average speed of a two ton horse-drawn wagon 
barely exceeds two miles an hour, including stops, or three miles 
without stops. In light delivery service to distant points speed is an 
economy, but municipal restrictions will always tend to keep it 
as low as is consistent with public safety. I have put it for a 
power wagon at 15 miles. That is twice as fast as the average 
hcrse will draw a light load. 

Besides it is important to remember that the power wagon 
can make its speed count for more than the speed of a horse. It 
will maintain its rate of travel all day if necessary. 

Festina Lente. 



Heavy Losses Among Horses 

To the Editor : — Here is a piece of information which goes 
to show the heavy risk incurred by those who place reliance in 
horses for transport^ion. It is taken from a recent issue of the 
Team Owners Review. 

"An outbreak of glanders among horses at Dayton, Ohio, is 
being vigorously handled by State Veterinarian Paul Fisher and* 
his assistants. They find hundreds of horses affected and 500 



of them will have to be killed, as the disease is incurable. It is 
dangerous both to man and horse. There arc local infections of 
glanders in Northwest Canada, where the range horses are badly 
affected. 

"Range horses in Oregon and the Northwest are more or 
less affected with glanders and farmers should not take western 
range horses on the farm without veterinary inspection to know 
that they are free from glanders. 

"The Ohio Stock Commission has appropriated $5,000 to 
stamp out the spread of glanders at Dayton. The state veterin- 
arian is instructed by the Live Stock Commission to kill all affected 
horses and quarantine all suspected cases. Every precaution is 
taken to prevent the spread of the disease to horses or to people." 

You are quite right in saying that the horse is a "bad risk." 
But your language is too mild. My experience tends to show that 
he is a damned bad risk. 

A Convert. 

★ ★ ★ 

Who Sliall Conduct Power Wagon Contests 

To the Editor — Makers and users of power wagons should 
come to a decision as quickly as possible concerning the right 
of automobile clubs to control competitive events in which the 
industrial or mechanical fate of the power wagon is to be settled. 
The question is not an academic one; on the contrary, it is of the 
highest economic importance. The fact that automobile clubs in 
the past have controlled racing and competitive events for tour- 
ing vehicles has no bearing upon the settlement of this questicm. 

When a touring car leaves the establishment in which it 
was built its road performance ceases to have any industrial value. 
It is different with the commercial vehicle which, when it passes 
into possession of its owner, commences its profit earning career. 
It has been justly observed in the correspondence arising out of 
the dispute between the Automobile Club of Great Britain and 
the Motor Wagon Users' Association that the club desires the 
improvement of an instrument of luxury, while the association 
seeks to assist the community in the selection of dividend earning 
machines. 

Thus the issue is well defined. Automobile clubs should not 
poach on the preserves of others. If they are not restrained we 
may expect to see them conducting tests to determine the use- 
fulness or efficiency of individual railroad cars, and every other 
form of transportation to which automobile engineering has been 
applied. 

J. M. 



Edison's Cobalt Battery 

To the Editor— I wonder if the "Wizard of Menlo Park" 
is responsible for the "reading matter ads" which are being given 
out as "interviews," or if he has a monopoly on reportorial mis- 
quotation. Perhaps, in view of the "Wizard's" former disclaimers, 
it is a case of my partner Mr. Jorkins. 

The claims are interesting, but not complete in their class. 
Why not claim that the Edison cobalt battery will improve the 
appearance of the body, the softness of the cushions, the resilience 
of the tire, and the excellence of the weather. What a pity if his 
hopes and claims cannot be realized. In view of his signed 
article in the North American Review four or five years ago, the 
chances for their realization are slight. 
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Motor Wagon Operation 

Tips to New Drivers and Caretakers About Things Likely to Escape Their Attention 



THE sudden muteness of a motor horn is orenerally 
due either to the presence of a morsel of grit which 
has become lodged under the reed or else to malforma- 
tion of the reed itself. In the first case, the foreign mat- 
ter can generally be dispersed by tapping on the reed tube 
and blowing forcibly with the rubber bulb the while, but 
a cure for the second complaint is a more serious matter. 
The reed can generally be returned to its normal and 
sound-producing condition by this process. Take a pin 
and introduce it transversely beneath the reed, pushing 
it as far back as possible. Then with a pair of pliers 
bend down and straighten the reed until it is somewhere 
about its original position all along the tongue. It 
should be replaced in the tube and tested from time to 
time until the reed gives out its proper sound. 

starting Without Cranking 

Although it is undesirable to start a wagon by any 
other means than those which are recognized as ortho- 
dox there may come times when the employment of un- 
orthodox expedients are warranted. Putting the wagon 
in gear and pushing it may induce the engine to do its 
work. If it doesn't, perhaps this method will serve, but 
don't try it unless compelled to do so. Jack up the rear 
axle and have everything ready for starting. Pull the 
jacked up wheel around in a forward direction, which 
will cause the engine to throw over. The top gear 
should be put into engagement, as the engine will then 
start with less manual effort. Directly the engine is ro- 
tated, the speed lever should be put into the neutral gear 
position, before the jack is removed. 

Heat Losses from Fooled Kadiators 

Whenever possible rain water should be put into 
radiators, particularly cellular radiators, in which the 
water spaces are hardly thicker than a sheet of brown 
paper. Avoid water with a large percentage of lime ni 
suspension, which is precipitated by the heat and thrown 
down upon the inner surfaces of the cylinder jackets, 
and the radiator tubes in a hard layer, which thickens 
every day, particularly if the radiator loses much or 
leaks, and so requires frequent replenishment. When 
the furred coat amounts to any thickness, the engine 
will run much hotter than before, as the deposited layer 
is a very bad conductor of heat, and so the evil con- 
tinues to grow. Experience has shown that deposits 
3-32 in. to 1-16 in. thick on the jacket walls cause a loss 
of heat value equal to thirteen per cent., 3-16 in. thirty- 
two per cent., and so on. 

Crank Case Examination 

Examine the crank case periodically. There is no 
guarantee that the moving parts inside the case are re- 
ceiving the full benefit of every drop of oil that is pass- 
ing. The pet cock used for draining the case may have 
partly opened in some mysterious manner; a retaining 



nui may have loosened, or one of a hmidred things may 
have happened to permit the oil to drain away, and lyth- 
ing but a removal of the hand hole covers will show this. 

Chain Wear 

Chains which are not given good care are often 
found to be badly worn, being out of pitch and having 
side play. By out of pitch is meant a wearing of the 
pins from continuous use until each link is elongated 
considerably beyond its original length. This increase 
of length means considerable when the entire number 
of links on a chain are taken into Consideration, for it 
is not a hard matter to realize how a jerky and uneven 
motion would be given to a wagon where the original 
pitch had been increased from wear until the chain no 
longer fitted the sprockets on which it ran. The pitch 
of the sprocket teeth, that is, the distance from the cen- 
ter of one tooth to the center of the next, cannot in- 
crease with wear. On the contrary, if there is any 
change whatever, it would be a decrease of the pitch, 
but that would be too slight to be measured with ordin- 
ary instruments. But with the chain it is different ; that 
will continually lengthen from wear. It is obvious that 
if its original pitch were, say 1 1-2 inches, and the wear 
adds only one or two-hundredths of an inch to that dis- 
tance it cannot be induced to lie snugly in the spaces be- 
tween teeth for half the circumference of the large 
sprocket. This means that when a driving strain is put 
on the chain there is a decided tendency for the Hnks *o 
overlap the teeth and climb. This climbing causes a jerk 
in the transmission and in itself is a hindrance to smooth 
running. A new chain remedies this difficulty, but it 
may also be necessary to renew the small drive sprocket, 
for that, being only about a third the dianiater of the 
large sprocket, has, of course, worn three times as fast 
and its teeth may be worn down to knife edges. These trou- 
bles from wear on chain and sprockets can be avoided 
g^reatly by the plentiful use of grease and graphite, but 
the ordinary owner does not, as a rule, bother about 
chain lubrication as long as chains don't seem to give 
trouble when running dry. 

The Cleansing of Cylinders 

Wagon owners who are troubled with more than 
ordinary carbon deposits in cylinders and cylinder heads 
will be glad to know of a remedy recommended by a 
chemist as really efficacious and harmless. The chemist 
advises the washing of the cylinders with a saturated 
solution of hypo, precisely the same as used by photog- 
raphers in development. This solution is said to dis- 
solve and carry away the carbon deposit without oxidiz- 
ing or harming the metal surfaces with which it comes 
into contact. Faultiness in the running of engines that 
have originally run extremelyy well is frequently due to 
. carbon deposits on the piston heads and the walls of the 
combustion chambers.. 
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Cantono 5-Ton Gasoline-Electric Truck. 



Original Construction 

The New Cantono Grasoline-Electric 5-Ton Truck Has Many Radical Features of Design 



A BOUT the middle of October the Can- 
tono Electric Tractor Co., of New 
York City, brought out the demonstrator 
of its new heavy duty gasoline-electric 
trucks. This vehicle possesses many novel 
and radical features of design. 

The Cantono Tractor system has been 
in use in this country for a little more than 
two years. It was invented by an officer of 
the Italian army. From the premise that 
the adaption of the tractor to all kinds of 
business wagons will enable them to be 
continuously operated, he reached the fol- 
lowing conclusions : 

1. It is better to pull than to push 
loads. 

2. When the wagon is loaded the 
weight ought to be equally distributcil over 
the four wheels. 

3. The driving wheels should do the 
steering and the breaking. 

4. The actuating m?cli«iiiism sliould Ik* 
located in such a position as will make pos- 
possible the equipment of different heights 
and types of bodies without necessitating a 
change in tlic chassis assembly. In other 
words, one model should meet all commer- 
cial rcduirenients as to different body e(|uip- 
nu-iits. 

In the Cantono >ystem two independent 
acting compound electric motors are at- 
tached to the front axle, one geared to each 
froiU wheel hub. The battery is placed 
over the axle in a comnartment mounted 
upon the front springs. The front end of 
the body is mounted on the battery com- 
partment by means of a fifth wheel, the 
entire assembly of front wheels, axles, 
motors and battery compartment turning 
upon it. 

The steering system is accomplished by 



electric apparatus controlled by the operator 
from the steering wheel. It is composed of 
two factors, both actioned by the same 
steering wheel, but not simultaneously. The 
electrical factor enters into action a mo- 
ment before the mechanical one, and in 
varying the intensity of the current which 
passes to the motors varies their speed, so 
that the driving wheels accomplish the 
number of turns necessary for the curves 
required in turning. The total sum of 
revolutions of the two motors remain the 
same. As the number of revolutions 



diminished in one is augmented in the 
other, no augmentation of power is needed. 
This electrical direction, preceding the me- 
chanical one, has the result of not asking 
any effort from the hand of the driver in 
steering, this being accomplished ^by the 
motors. The mechanical direction has the 
fimction of protecting at all times the elec- 
trical one. 

The motors of the five-ton truck, now 
ilustrated and described for the first time, 
have a capacity of 12 hp., being capable of 
an overload of 24 hp. The battery is a 




Front Axle of Cantono Truck, Showing Motors, Spur Gearing, and Mechanical 
Steering- Which Actuates the Electric Steering Apparatus 
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series of forty-four cells. The charging 
plant is at the rear of the driver's seat. It 
is termed the "electrogene" group, consist- 
ing of a 9 hp. gasoline engine direct con- 
nected to a dynamo. The batteries are 
charged from this apparatus at the rate of 
40 ampere hours. Since the battery capac- 
ity is 252 amperes, the group will put in a 



is in simultaneous operation, and will make 
the remarkable figure of 11 ampere hours 
discharge at the maximum rate. As the 
truck would be used in ordinary service 
this, it is claimed, would be stretched into 
15 hours. 

The controller, located on the steering 
colunm, governs four forward speeds, a re- 




Control Apparatus of Cantono Truck — Speed Control. Armature, Electrical Steering 
Arm, Reverse and Resistance Coils. 



complete charge in six hours. This charge 
will last for four hours on a straight dis- 
charge of continuous running at top speed. 
As the motors discharge 63 ampere hours, 
the battery will discharge at the rate of 23 
ampere hours when the electrogene group 



verse, and an electric brake which, acting 
through the motors, reverses them and 
operates on the front wheels. This brake 
control is distinctly advantageous. On 
down grades the wagon is checked by this 
electric brakei and since the compound mo- 




"Electrogrene Group" of Cantono Truck — 9 h p Gasoline Motor and Dynamo. 



tors are reversed they are transformed in- 
to dynamos which throw current back in- 
to the battery. 

The general specifications of the Cantono 
truck are as follows : weight, 8,000 pounds ; 
speed, 6 miles per hour; wheel base, 110 
inches, which may be varied to suit 
customers; tread, 56 inches; length over 
all, 17 feet 8 inches; width, 69 inches; 
height of chassis, 122 inches; front wheels. 
38 inches, fitted with 6 inch solid rubber 
tires ; rear wheels, 52 inches diameter, fitted 
with 3 inch steel tires. Each rear wheel is 
provided with a compensating double act- 
ing metal to metal break. The stake body 
as shown in illustration is 5 feet 4 inches 
wide and 12 feet long. 

The company intends to manufacture 
six, five and four-ton trucks. 

Tliere are four points of superiority 
which the manufacturers very stoutly as- 
sert make this truck particularly well 
suited for pulling heavy loads. First, in- 
dependence of charging stations and low 
cost of operation ; second, the ability of the 
truck to perform long journeys; third, the 
heavy reduction in tire maintenance on ac- 
count of rear steel tires; and, fourth, the 
slight risk from skidding, due to a combin- 
ation of great weight on the driving wheels 
and the ability to break all four wheels 
the same time. 

A Huge Plant: — Samuel S. Eveland, 
on behalf of the Standard Roller Bearing 
Company, of Philadelphia, of which he is 
general manager, has purchased for that 
company the entire plant and real estate of 
the Pennsvlvania Iron Works Company, 
which adjoins. By the purchase the Stand- 
ard Roller Bearing Company has secured 
five factory buildings with a total of over 
110,000 square feet of floor space, with real 
estate 1,600 feet by 120 feet wide, all lo- 
cated on the main line of the Pennsylvania 
railroad and connected with the property 
which it now occupies, making the total 
length of all its property over one-half 
mile, with an average width of 200 feet, 
covering 500,000 square feet of floor sur- 
face. The cash price paid for the above 
property was nearly $250,000. The build- 
ings on it will immediately be equipped with 
machinery at an expense of over $200,000. 

In addition to the above property, the 
Standard Roller Bearintf Company is at 
present erecting the largest reinforced con- 
crete building in Philadelphia or vicinity, 
five stories in height, 100x210 feet. This 
l)uilding will be devoted exclusively to the 
manufacture of annular ball bearings, 
nutomobile axles, etc. Over 1,200 hands 
-ire now employed, and as soon as the con- 
cete buildinpr is in full operation, which 
will be within thirty days, over 1,800 will 
ht' employed. When alterations are com- 
pleted on the Pennsylvania Iron Works' 
property, over three thousand will be em- 
ployed. 

During the past few months, the com- 
nnny has built and equipped a large cruci- 
ble steel casting plant, as well as an iron 
pnd brass foundry. It has also just 
completed a drop forge plant, 100x150 feet, 
fully equipped with drop hammers. It will 
in future manufacture all drop forging 
used in its automobile axles, etc. The only 
materials which the company now pur- 
chases are bar steel, and iron and copper 
for its gray iron and brass foundries. 
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New 22-Ton Gasoline Truck 



TTHE American Machine Mfg. Co., of 
^ Detroit, has placed on the market a 
motor truck of 2V2 tons rated capacity. 
This vehicle is known as the "Commerce 
4-Cylinder Truck." It was designed by 
Paul Arthur, who as draughtsman and de- 
sijjner has been connected with the automo- 
bile industry for several years. 

The machine has a wheel base of 109 
inches and a tread of 56 inches. Rear tires 

inches by 5 inches. The motor is a 4-cylin- 
dcr vertical, water-cooled design, of the 
four-cycle tyne. Valves are interchangeable. 



The frame is stronely reinforced. It is 
supported by two front side springs, two 
rear side springs, and one rear cross spring. 
This gives rear platform spring construc- 
tion and semi-elliptic spring support for the 
front of the chassis. The motor is under 
the driver's box, this location making room 
for a larger load body. Through a panel, 
which may be easily removed from the 
right side of the driver's box, full access is 
gained to the right side of the motor, con- 
trol quadrant, steering gear and force-feed 
oiler, while a panel on the left side of the 



bearing. The wheels are very heavy, hav- 
ing 2 inch spokes, both front and rear. 

The engine is hung by two 3 inch chan- 
nels fastened to the main frame. There is 
no sub-frame. The transmission is hung on 
an angle cross bar in front and channel 
cross-bar in the rear. Both engine and 
transmission are so arranged as to be easily 
removed should occasion make it necessary. 

The crank case is a very rigid one-piece 
casting, with a large inspection cover bolted 
to the left side with gravity nuts of a 
special design. When this cover is re- 




The "Commerce" Truck* 



They are placed on one side of the motor. 
The transmission is of the sliding-gear 
selective type. The clutch is of the3-disc 
variety with cork inserts. The final drive is 
by a countershaft through chains to rear 
sprockets. Two sets of brakes are pro- 
vided; one pair on the countershaft, and 
the other on the rear hubs. The truck 
weighs 3,500 pomds, with type of body 
shown in illustration. 



driver's seat gives liberal access to the 
commutator, carburetter, valves, spark 
plugs, cam shaft, cams and timing gears. 
All adjustments necessary to connecting 
rods, etc., may be easily made with this 
door removed. 

The load body may be removed, and an- 
other body of any suitable design may be 
fitted within an hour's time. 

Both front and rear axles are roller- 



moved the crank pin-bearings may be ad- 
justed, the crank-case cleaned, the cams set, 
and inspected, or the motor may be run 
with this cover off. This cover, when taken 
off, affords ideal accessibility to a closed 
crank-case of this type. The crank-shaft is 
made of the strongest steel on the market for 
automobile purposes. The coimecting rod 
stands central on the lower end. It is not 
offset, thus preventing wear of one side of 




Plan View of "Commerce" Truck. 
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the bearing and avoiding unequal thrust on 
the cylinder walls. The cylinders are cast 
in pairs. The valve stems are adjustable. 
They are made of nickel steel and will not 
pit or corrode. Wear will take place in 
grindinjjr on their seats in the cylinder, and 
not on the valves themselves. They will 
not warp^ The tappets are held in contin- 
ual engagements with the under-end of the 
valve stem by a light spring, which pre- 



lever to the right of the driver applies the 
rear hub brakes and disconnects the clutch. 
The inner hand lever controls the change 
of speed, and is provided with an interlock 
so designed that only one set of gears can 
be in mesh at one time. Much attention 
has been paid to the design of the counter- 
shaft and hub brakes. One of the drawings 
reveals a very good equalizing device, 
which not only applies the brakes evenly. 



but also prevents skidding and wear on the 
tires. 

The steering gear is of the worm and 
nut construction. About three turns of the 
wheel are required to swing the forward 
wheels to their full extent. 

The car is geared to one mile an hour 
on the reverse, 4V4 miles per hour at low 
speed, 6% miles per hour at intermediate 
speed, and 10 miles per hour on high speed 




Type of Mall Collecting Wagron Used in Baltimore. 



vents the clicking sound these parts usually 
cause. 

The commutator is driven by a pair of 
bevel gears which are enclosed m a small 
dust-proof case. The commutator may be 
removed with its housing, or separately, 
without taking off the cam shaft. The 
water intake is directly beneath the exhaust 
outlet on the left-hand side of the motor, 
thus distributing the water upon entering 
the cylinder where it is most needed. The 
water outlet is in the center of the cylinder 
on top, and a drain plug is provided for 
flushing the water jacket on each pair of 
cylinders. 

The whole cam shaft, cams and large 
time gear may be taken out bodily from the 
side of the crank case. 

The crank shaft end bearings arc 
divided. They are adjustable, and either 
end bearings may be removed without dis- 
connecting the crank pin bearings or fly 
wheel. 

The motor is designed to develop 30 
b. hp. at 800 r. p. m., and will turn up 1,500 
r. p. m. easily. 

The gear box encloses all the gears and 
the shafts, leaving only the drive shaft and 
counter-shaft projecting, thus making an 
absolutely dust and oil-proof case. The 
bevel gears can be adjusted from the out- 
side of the transmission case without re- 
moving the cover. 

The engine is controlled by spark and 
throttle levers on a quadrant placed di- 
rectly beneath the steering wheel. A left 
foot pedal disengages the clutch only. A 
right foot pedal disengages the clutch and 
applies the countershaft brakes. A hand 




Morse-WIlllams Truck Steering Gtoar. 
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General Vehicle Company's Latest Light Type. 



at 800 r. p. m. The motor is practically 
noiseless. The crank-shaft is offset % the 
stroke. This produces a very low rod 
angle on the explosion and suition strokes. 
In actual tests this wagon has carried more 
than double its rated capacity on the high 
gear, the clutch being very smooth in ac- 
tion and gradually taking hold on any sort 
of pavement with the full load. 

The American Machine Manufacturing 
Co. has made motors, transmissions and 
other automobile parts for six years. It 
has a very liberally equipped machine shop. 
Engines, transmission and steering gears 
for its truck will be turned out in its own 
plant. Deliveries will be ready by Decem- 
ber 1. 

The capacity of the plant for the season 
is 100 trucks. 

« 

New Steering Gear: — Morse, Williams 
& Co., of Philadelphia, specialties in gear- 
ing, recently produced a new type of motor 
truck steering gear suitable for machines 
with carrying capacity varying between 
2,000 and 15,000 pounds. The gear casing 
is made in two pieces. The gears are cut 
from solid blanks, ground and case-hard- 
ened. The worm and shaft is forged from 
a forty-carbon steel ingot, worm and shaft 
being in one piece. The worm wheel is 
also of this material. The worm shaft is 
provided with two collars. Between them 
and the bearings on the casing are placed 
three compression washers of vulcanized 
fiber which eliminate shocks to the wheels 
in passing over rough roads. One side of 
the worm shaft is supported in a threaded 
bearing, the flange of which is slotted and 
provided with a locking pin, giving the 
proper adjustment to the washers. 

Late Type of Electric Vehicle: — 
The latest type of light electric vehicle pro- 
duced in the factory of the General Vehi- 
cle Company, Long Island City, N. Y., has 
a carrying capacity of 1,000 pounds. The 
vehicle is operated by a single motor, back 
geared to countershaft and differential, 
fitli chain drive to each rear wheel. One 
of these machines is illustrated. It is in 
the service of Ames, Brownley & Horn- 
thai, of Norfolk, Va. It is geared to a 
speed of 12 miles an hour, and will travel 
ironi 35 to 40 miles on one battery charge. 



Change of Base:— Morgan & Wright 
have removed from Chicago to Detroit. 
The new plant was built and equipped 
specially for their needs. It covers an area 
of seven acres, the main building being of 
four stories, 300x60 feet, the equipment be- 
ing in keeping with the splendid structure 
itself. • 

Company Officxrs Elected: — At the 
annual meeting of the Electric Vehicle 
Company, of Hartford, Conn., the following 
officers were reelected: President, M. J. 
Budlong; treasurer, W. G. Henderson; sec- 
retary, H. W. Kyte; directors — M. J, Bud- 
long. F. L. Kellogg, H. H. Vreeland, H. 
W. Kyte, W. G. Henderson, Albert Taylor, 
Grant B. Schley, Jr., M. Garvin, 2d., and 
W. O. Knudsen. 

Increased Factory Facilities: — The 
Franklin Mfg. Co., of Syracuse is getting 
ready for an active campaign with its 12 
and 20 hp. motor wagons. Within 60 days 
the company will be occupying a five-story 
building, GO xl04 feet, of reinforced con- 
struction. A new freight house, 60x70 feet, 
and a saw-mill are also being built. The 
company will be able to produce at least 
2,000 cars next year as a result of these 
additions to its plant. 



Recent Waverly Model: — The Pope 
Motor Car Company, at its factory in In- 
dianapolis has just completed a three-ton 
truck for Lewis Hubbard & Co., wholesale 
grocers of Charleston, W. Va. The vehi- 
cle is fitted with two motors and driven by 
double side chains. Battery equipment 
consists of 42 cells, 15 plate size. Wheels 
are of the wood artillery type, fitted with 
thirty-six by five inch solid rubber tires, 
both front and rear. Length over all is 
17 feet, and width over all 7 feet and 9 
inches, the clear carrying space being 14 
feet long and 5 feet wide. Wheel base is 
118 inches, and the tread 73 inches. 

To Use Both Cooling Systems: — The 
Premier Motor Manufacturing Company, 
of Indianapolis, will in the future build 
trucks with interchangeable water and air 
cooled system. The first truck to be fitted 
with the interchangeable cooling system is 
now being built. It will be a two-ton ma- 
chine, with an overload capacity of about 
1,000 pounds. The vehicle will have a wheel 
base of 120 inches. It will be fitted with a 24 
hpj^engine. The wagon's axles will be solid. 
Springs in front will be of the semielliptic 
type, with platform springs in rear. Front 
tires will be 32 inches by 3 inches, with 32 
inches by 4 inches in the rear. The max- 
imum speed will be about 12 miles an hour. 
T1k;« gasoline tank will contain 10 gallons. 




ISe 

Climax 

A Light Convertible 
Delivery WHgon 
PRICE 1900 

Light in Weight, 
but strongly built. 

Simple to operate. 

Carrying Capacity 
1000 pounds. 



HINDE <& DAUCH, 



SAKDUSKY 
OHIO 



Every industry has its superior trade org:an — 
the one which most intelligently reflects its useful 
thought and activity. 

''THE POWER WAGON"— issued month- 
ly — leads in its field. Experts admit that it is the 
most helpful paper of its kind published in this 
country. 

You should subcribe for it. 

Advertising rates on application. 
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LONG LIVED CHAINS 




Arc the chains on your power wagon giv- 
ing satis&ctory wear? 

If not you will doubtless be interested in 
knowing that "DIAMOND" chains outwear all 
others. 

This is not merely our own opinion, but the 
belief of the most experienced users of power 
wagons who have had their machines fitted with 
every chain on the market 

The extreme care exercised in the manu- 
facture of "DIAMOND" chains is not their 
only recommendation for service. The stock in 
them is of a very superior order. For example, 
rivets are nickel steel. Only an engineer would 
appreciate the refinements of mechanical prac- 
tice to which we resort in order to make 
" DIAMOND" chains superior to any others. 

The strength of "DIAMOND" chains is due 
to the superior material used in their construc- 
tion, their design and the precision of their man- 
ufacture. We never use defective material. In 
fact all material is very carefully inspected and 
tested before it passes into our work shops, and 
if the slightest imperfection is noticed the piece is 
rejected 

Outwearing other chains stronger than 
others— more economical— isn't that about what 
you would expect in the product of the oldest, 
and largest chain making plant in the country? 

"DIAMOND" Chaios Fit Any Standard Sprocket 



Diamond Chain & Mfg. Company 



INDIANAPOLIS, IND. 
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''The Automobile with a Reputation Behind It" 



STUDEBAKER 




MODEL 2030— ELECTRIC DELIVERY WAGON, PANEL SIDES 

A DISTINCTIVE FEATURE 

found in all Studebaker Electric Delivery Wagons is the method of carrying the battery ; this is placed in a trussed 
compartment made integral with the frame. This converts the whole into a powerful inverted truss and gives marvelous 
rigidity to the general frame. 

Four speeds, forward and back, simple lubrication, effective steering gear, advanced types of motors and batteries, and 
accessibility of all parts, combine to make these cars easy to control and care for. Mileage average, per charge, with load 
on level streets, 30 miles; speed on level, with load, 8 tot> miles per hour. 

Your final assurance in considering the following models is ihxs—Studebakers Make and Ouaraniee Them, 

AUTOMOBILE TRUCKS AND DELIVERY WAGONS 

We offer automobile wagons and trucks for all classes of service, and furnish them in sizes ranging from 500 pounds 
capacity to 5 tons capacity. Bodies can be supplied of any special dimensions, as specified by customer. 



STUDEBAKER AUTOMOBILE COMPANY 

SOUTH BEND. IND. 

SEMD FOR CATALOGUE Members of Association of Licensed Automobile Manufacturers 

BRANCH AGENCIES in New York; Boston; Philadelphia; Washington; Chicago; Denver; Kansas 
City; Dallas; Salt Lake City, Utah; Portland, Oregon ; Sacramento, Cal., and many other places. 
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The Pre-eminence 
Of the "Cleveland" is Indisputable 



1 


— 




} 



We give labor costs to f rove the Pre-Eminence 
of the CLEVELAND AUTOMAriC 



PIECE NO, 26. Material, machine steel bar, 
made on a 3 1-4 inch Cleveland Automatic Turret 
Machine; drawing, full size; time of all operations for 
completing this piece, 30 minutes; actual cost of labor, 
from 3 to 4 cents, depending on the number of ma- 
chines operated by one man. 



Cleveland Automatic Machine Co. 

Cleveland, Ohio, U. S. A. 

Basttern Representative— J. B. Anderaon, 2450 North 30th St., Philadelphia Porsion Rbpreskntativbs— Charles Churchill & Co., London, Man- 

Wkstkrn RRpRBiKiiTATiyK--H. E. Nunn, 199 Lake Street, Chicafo, 111. cheater, Birmingham, Newcastle-on-Tyne and Glasgow. MeoBrs. Schu- 

Canadian Rkprkbentative-G. H. Howard, Dundas, Ontario. chardt & Schutte. Berlin, St. FetersburR and Stockholm. Alfred H. 

Schutte, Cologne, Bniasels, Liege, Paris, Milano and Bilbao. 



Digitized by Google 



The Power Wagon, December, JQ06 



37 




KEEP TRACK OF 



MILEAG£ and SPEED 



It is fully as important to register the distance traversed 
by a power wagon as it is to have a record of the 
fuel or electricity consumed, or the quantity of lubricant used. The 
mileage and speed of the vehicle is most accurately indicated by a 
VEEDER Instrument. 



The Veeder Mfg. Company 

Makers of Cycixjmbteiis, Odometers, Tachometers, Tacmooometers, Counters and Pints Castings 

HARTFORD, CONN. 



Pressed Stee l \ 
Truck Frames 

The 

Parish & Bingham Co. 

Cleveiand^ Ohio \ 
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WOOD WHEELS 

Few parts of a power wagon are subjected to so much strain as its wheels. 

The loads to be supported, not less than the inequalities of the road surface, make 
it imperative that nothing but the very best material be employed in their construction. 

But even the very best timber will not balance faulty design or careless man- 
ufacture. 

"IMPERIAL** wheels owe their reputation for superior excellence as much to the 
refinements of orthodox methods of manufacture as to the careful selection of stock. 

" IMPERIAL" manufacturing methods, joined to IMPERIAL" second growth 
hickory, furnishes as good insurance as power wagon users can get. 

Our wheels can always be depended upon to safely support light or heavy mer- 
chandise loads. 



IMPERIAL WHEEL COMPANY 

FLINT, MICH. 

SeUins Accat-HATDZll EAHES, American Tmit M4c-> ClETZLAHl), 0. 




As applied advantageously to the different 
parts of the 

Power Wagon 



AS FOLLOWS: 

I-BEAM AND TUBULAR AXLES 
TRANSMISSION SHAFTS 
ENGINE CRANKS 
STEERING MASTS AND POSTS 
REAR AXLE SHAFTS 
FIELD RINGS 
AND SPECIALTIES 



WRITE US FOR INFORMATION 

^he Standard Welding Co, 

CLEVELAND 



Wiiiim Eennebp 

Consulting 
Engineer 




Commercial Automobile 
Design and Equipment 
Garage and Power 
Plant Equipment ^ 

1765 Proabtoap, ^eto |9orfe Citp 
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BROWN-LIPE GEARS 




Differentials, Steering, 
Transmissions 

for Commercial and Pleasure Vehicles 



Brown-Lipe Gear Co. 



SYRACUSE, N. Y. 



General Sales Agents: 

THOS. J. WETZEL, 29 W. 42nd St., N. Y. K. FRANKLIN PETERSON, 166 Lake St., Chicago 



Heinze Ignition Devices 



Q We are making a complete line o 
ignition apparatus to fit every make of 
coil on the market today and appara- 
tus which are considered the best 
made at the present time as regards to 
workmanship and efficiency, producing 
from 15 to 25 per cent, more power 
and speed on any engine. Let us 
quote you on your 1907 requirements. 
Our factory contains 47,000 square 
feet, all devoted to the manufacture of 
coils and timers. 
Q Send for catalog. 



Heinze Electric Company 

LOWELL. MASS. 



I — ■ 1 

IT is also well to remember 
that "SPLITDORF" and 
"perfect ignition" mean the same 
thing, so that when you equip 
your vehicle with SPLITDORF 
Ignition Apparatus you can be 
sure that you have the best that 
money can buy. 

Besides giving an intensely hot, 
flaming spark, its low battery 
consumption makes it extremely 
economical. 

Then it has two other strong points — dur- 
ability and dependability. 

In short, it is just the ignition YOU 
NEED for real service. 

Let Dept. R. send you literature. 



17.27 Vandewater St. 



G F. SPLITDORF 

Digitized by 



NEW YORK 
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PRESSED STEEL FRAMES 

/^UR large manufacturing capacity enables us to make 
^ PROMPT DELIVERIES at prices which are right. 
Send prints for estimates on frames made from 

1. HIGH CARBON STEEL 

2. NICKEL STEEL 

3. CHROME NICKEL STEEL 



STEEL STAMPINGS 




Let us figure with you on Steel Stampings of all kinds — 
light and heavy. Our extensive equipment for and long exper- 
ience in work of this character is a guarantee that we can satisfy 
you. 

A. 0. SMITH COMPANY 

MILWAUKEE, WIS. 

Makers of AutoaobiU Parts of all Kinds 



Patanted 



WHITNEI 
CHAINS 



arc furnished in two types, De- 
tachable and Riveted, ail parts 
of both being interchangeable 



In 1907 they will break 
all previous records for 
durability. We have in 
process new methods, 
new machinery and a new 
fire-proof factory building 
which will, undoubtedly, be 
the best in existence for 
the manufacture of High 
Grade Driving Chains. 



The Whitney 
Mfg. Gompany 

HARTFORD, GONN. 
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Climax 

A Light Convertible 
Delivery Wagon 
PRIGS $900 

Light in Weight. 

but strongly built. 
Simple to operate. 
Carrying Capacity 
1000 pounds. 



HINDE DAUCH, 



SANDUSKY 
OHIO' 



The Perfect Non-Freezing Compound 

absolutely frost proof, io any temperature, flows free- 
ly as water, harmless to any metal or rubber parts. 
Invaluable for automobiles, fire extiiuniishers, etc. 
A cheap, harmless, guaranteed non-n'eezing com- 
pound. Put up in powder form and sent by mail or 
express prepaid. fl.OO package makes 5 gals, of 
compound; $2.00 package, 15 gals.; $5.00 package, 
50 g^ls . Send at once ; it may save you a $100 freeze . 

The Perfect Non-Freezing Compound Co. 

Box 332. PORTLAND. ML 
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MODERN COMMERCIAL CARS 



4-Cylinder 
Vertical 
Motor in 
Front 




TON GASOLINE TRI CK 



Write for Photographs and Specifications 



Sliding 
Gear 

Transmissions 
3 Speeds 



Double 

Chain 

Drive 



The Aiito Car Eqidprnent Co., buffalo, n. y. 

MANUFACTURERS OF 

GASOLINE AND ELECTRIC TRUCKS AND PASSENGER CARS 



■MORGAN CS, WRIGHT- 

SIDE=WIRE MOTOR TIRES 



ARE HELPING TO REDUCE TIRE EXPENSE BILLS 

'TpHE side-wire principle incorporated in this tire has fully demon- 
^ strated, in actual, every-day service, that it is the most reliable 

principle in use at the present time. 
In addition to this advantage, the 
tire stock is extremely tough and is 
giving its users considerably more 
service than they have been getting 
from tires of this type. 

MADE FOR HARD SERVICE AND STANDS IT 




CORRESPONDENCE SOLICITED - 



MORGAN Ca, WRIGHT, Detroit Mich. 
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Because it has proved itself in actual service 



THE 




DUAL 



Motor Tire has been adopted by the largest 
motor truck makers as regular equipment on the 
rear wheels of their heavy vehicles. 



Duplicates 
any width 
of single. 




Doing the 
heaviest 
work ever 
demanded 
of a tire. 



The greatest motor tire improvement since the first single 

Wide-Tire was made 



ASK US ABOUT THE DUAL ON HEAVY CARS 



FIRESTONE TIRE 8 RUBBER GO. 

AKRON, OHIO 

BRANCHED S 

NEW YORK, Broadway and VV. 58th St. PHILADELPHIA, 211 North Broad Street 

BOSTON, 9 Park Square ST. LOUIS, 2226 Olive Street 

CHICAGO, 1442 Michigan Avenue DETROIT, 240 Jefferson Avenue 
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